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WO 2007/ 020520 PCT/1B2006/ 002232 Anti genic peptides
and their use FIELD OF THE I NVENTION 5 This invention
wo edoaess2general |y to the field of pathogen peptT/B2006/002232
antigens and their use, for exanple, for the
preparati on of a vacci ne agai nst said pathogen. Mre

speci fically, tmgerrapbiupanl iR ! ates to an
e

anti geni c peptide riving from plasnodi um species

sequences, and incﬁ&%%ﬁi@(}?’%g s and net hods of

produci ng and usi ng sane. ND OF THE
I NVENﬁlI ON Hugan E%Iaasrmdi m f al cj &ar um (Pf) is a public
heal t ROSFBISTUOR ToRSGRarneiglY tadbdiel] 9f pats penist antigens and
their us¥db# Ekagnh RS BE bRPaRSA b¥a Q%%ﬁ%.al bi\ﬁkl;;b?id &tﬁohen.pl\zpr est
mal ari &, aria calses

countries are at flsk 0 Tore

specificalia theg@@sant nvientoraelte tb bh neteak mptdatert fro@Rasmodium
90% of deaths due to

.mllion deaths. 15 annyally. f 1
SPecles eausPes ad“gidﬁ ugles @HEQ%%%%déﬁeth\?C}Si o rodusingtand aisingseme.y
anong young children and pregnant wonen
(http://rbmwho.int). Unfortunately, vaccine discovery

is still a very ey ven that
protective ant?gﬁgﬁgﬂgg&ﬁgﬁéﬁggt ructural,
I gpchem cal. . or se nce related characteristics
Bl BB oG arB P Ge A i hsaith Brpblerlashy ypproximately
40% of €RRSdI® pYpula8ion &Ysti ' | 1Yk S
3Gt b o ARG HoBp BTEBES, 1 infIRAR ok Se
malaria gY{plafia agusepmerathes 300 millivmhéwe illneces med stavat oMBlion deaths

o 0 d wth i.ntact . m c¢croorganj snms or proteins,
el B3 Tl 1 ’?588? QP LB} o gl  fricpmeaingrigs mostly among
young childreh b&ﬁﬁ)ﬂegﬁhn!ﬂ%ﬁﬁﬁ%httﬂ:m%%&th%t%n of ol ecul ar

y

bi ol ogy techni ques dgenera i.-nproved the antigen
Wrfortanately, wiceins disaovay fsfstitlul teyy empipicalduoeidag givefl HaY protective

migens e B A7 RISyl @leb i eamproaacd erycpitiey tha
would aBéw! tIat idefifadans. atednlyPcdib@dlnt A Qﬁ{%ﬂg gvlhgézeggrg{syfs{l}% capacity is

. met hods. Furthernore, "proper prote
antibody; pgiaied it theiaacerdsbilitotoaintipodyoheletilss. il Wacaas &Selopment

ercaom.ng the. bottl enecks of manufacturing and
was pertSHE Y BT GHE TESPBISI AN e wessteapihbelteinplia through
classicallRpifie st BetBodd. HRFbduehs i GRELE &
. crglg’ru nity. eI (r)1 t he pgst 2%ﬁ§§g?ggrh&u§§g%& f gﬁlg&r%\r}%rag%en
Improvegapeantigeniisolatiop staprinit diffienltyeiagirodcitigt Highl Quared re#Ombinant

proteins %%@% g{ggﬁgrg%&r#%%t}rl. r%!gfgg?sggg&eﬁ équ égégﬁprég%ﬁv{g% ¢O§s§ly leﬁan@t
adaptabla¥EhighMOXAHPAE Srdentid ALhbES PRmAAHE, ﬁ%ﬁop%f‘pﬂo‘te%“fcﬁﬁing still

under devel opment with at [east Ical
representsygnggdditionpleprobieinge nsmesed cases Thes, oreetohiiogthiédottinscks of

mantacEy AR Renl 6o R Prostige sn i ayote it eDanimbus erand
challengé 0B s&iditifR colnmGER RVATI ON COPY

In the past 20 years huge efforts have been made to develop a malaria vaccine with
over 40 phase I and II trials being conducted (Ballou et a, 2004, Van de Perre and Dedet,
2004). Currently, there are approximately 70 different vaccine candidates under development
with at least 10 in clinical trials. The antigens used are derived from various stages of the

parasite life cycle (Genton and Corradin, 2002, Ballouet al, 2004), with various immunisation

1
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WD 2007/ 020520 PCT/ |1 B2006/ 002232 regi nens (Dunachie
and Hill, 2003) and conbined with different adjuvants
wo coomobasted in vari ous delivery systens (GentPOT/Et20ed/002232
2002; Tayl or - Robi nson, 2003; Ballou et al, 2004).
Results obtained in clinical trials conducted in
regimemsn@rmichis hd Hill, 2063 VA0 RBERY FAH &Eereﬁﬂ&&jﬁ%ﬂ%rﬁﬁ?ﬁd in
. leyvels of protection (Bojang et al, 1998, Bojang e
various gleliverggysteran{ieian efa¥, 2002; Tayl@oRshinsen] 26030 Bakou 21rala1094).

%@QH@ g&@%ﬂlg %ﬁé%glqgl?l(s %&&Lﬁ%@lg}l e eéxyé ggvgaﬁ@x%%%geﬁg;uraging

and sho@04pme Tevetkadfrotb iy dyangesk i ' |
Nra o asonn e Eolan@ B0 £ 008, DRidp cPak 2661, Memiduly et al,

2002) while qtiasimalp lesivissl noyoreisetiona@osteNAKR, 1 89 Afatero ks 40©996,

: i ¢  ei t f th
Urdanelil ¢ B 508 A2t B C T N o ordile e Bt e mtavi vaceine
is RTS,Bs3029¢€ d"hmvaheiaatzbﬁlpﬁse@a%&gé B6RioR ¥ 't}&q{hn&ﬁ%;o%g%gﬁgg%'inant

1995), 10 co-expressed in Saccharoinyces ce
NANP repepts of tha cieemsnairedeite iPeoteinaod g padjonveiic A3 AAnal (&tiont e

sl T YTV GRE st L LR B,
co-expré@bdin Sucehdl opPEA et AR Ankd TodRINE] (rRhhd &1‘021? agjwﬂgggaflA

and mal ari a exposed adult males (Boj ang
(Stoute 9108119973 R D S GRS G20y tazgetstbe prepeyihoatytit tivardatigeia@d protects against

o B BB s SIS L H e o
males (Bajbueg erial, 2001 VarRSENhTELa ONSRdCh e{%llditio%g?ﬁgser Prnotection level

. Protection was sustained for up to 6 no
against glHyi¢ad majaria ighibe¢n eltainedhin tnddiersaf h eateady tymplbed diisease.
: I N Ldates that have been used to date
Mozam (6 VEELET of SO E BiEsrlod ey Stioed Bubdo pevonthrnehildren,
which asdthé oyt dftecRid®yanrt disemst of the parasite nol ecul es
were enpirically prioritised following their
chronol ogi cal order of discovery. This approach though

successful for other pathogens, has not been able to

‘Theowicdee emdidafeachiat\havdrbdearnised aded e n6ObecB B Sticall
. B 1 (in the name of Behringwerke

315 018! 1 .
Selectedg%“t t?@ﬁ@ fodupiget mostpidae parpiselheil¢sswiraeinpiriaatly arioritised
followin@8REr Y : . i st i-di.ne/ al ani.ne-ri ch praotein
oo o EeARASraF AR I SRRl Rh P Bather
pathogemse has tnd blesn atile to @ovids an ufft@bRintBiriavAdikPa protein and

by cross-hybridisation with the insert DNA of a clone

obtai ned therewith. The isolated protein protected
y nf. .on Wi Pl asnmpdi um
S A U B A PSR nestisqrag

described thet ibelatiaved ogume whidf cals & hilgdtRIMe/AAGEd-AEH bidte3 by screening
y. due to the fact that these honkeys are

..-hu s probahly.
two dlffq{mm%ﬁogﬂgp gadg;lipgqu@ ¢4l asne bankisvwith arttigeram against a 41kDa

o oL o bR AR Pyt ol L b 5 .
isolated pietedh pptackaicAoes nagkéRTFond 1FENRN VAR MAgENHium falciparum.

St rept.ococcus
Unfortunately, this approach had not lead to the development of an efficient vaccine in

humans probably due to the fact that these monkeys are not the appropriate models to mimic

human immunological response to Plasmodium falciparum.
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pneunoni ae, mappi ng studi es usi ng nonocl ona
anti bodi es rai sed agai nst pneunococcal surface
w@e@r o520 (PspA) indicated that the mmajor PCT/IB2006/002232

cross-reactive epitopes are found in the last 100

am no-acids of the coiled-coil domain which is an

Tnosttemmit t(Sﬁé%mwa@blnamégahis%&ﬂlh&%hihﬁgél shup@aiiicus

domai n found in djverse group of protéins (Chen and
pneumqﬂé?q’ plapnlgg studisg using@yonocppalantihodieoraised sgdinstginmgmococcal

surface :ﬁ)ﬂ;t@iﬁ'@ Ps%g kndi &Remh?ﬁgg lsn'agqe}tgtqosg—é;e\éa% ge/: %;é@g%ér g?,t hd;n the last
100 aminmewidsef tengifeil o) Aofaf WHieN &yt ﬁg)ohaﬁt%%bﬁ&l afi@¥REShically

by Stregtococcus pneunoni ae that conprises

abundaladicwéb Vg &n diverse eyt peoteifs (@whlyﬂmé Peirg ek scant a99®)n 9

F}br gérfrii (lte(gglrlé Illcﬁlq I{ext%I dﬁ aé%rg ?ﬁa%gé b]Y{)@g{{B ?]?Q% (1n the name of
MedlmMﬁﬂé,/I&ﬁBﬁScléSeﬂ at 6 R am z@ffac@hte‘% 051§519 cﬁgz?ér\%h?% ﬁ‘j?ectlon

di scl osed the use of a coil d co
caused %%F%MCW Ryen@paiae thag comptises polypemtides end&pgrneles of
posper 16 8 YO 5 SRS 5o LRF a6 S o

use

Mom‘ite@&nt@mr@émﬁtﬁiﬂai Pﬁ%t%ﬁﬂlchmdm /96368 &?1 tPQB%@!i%@ytovax

occurrlng pneunncoccal surfaces protelns
BIOteChlAPlpE@&dﬁc 1 fiseleseqabe beseaf asmdedpolb giressral staffblel tb peadraent

t he d vel 0 safe nd effective
S““Ct“rgfs]l’ ar .@54 fide AN EnREEER Pal?t&@ﬁt hssrsmihabgpeptides aesuseful as
vaccine§ of to\stftulat®@Riboay bR clidndNQ1ILRe RER
region. 20 This % j ect has beene ach ?ev‘g&ﬁﬁsﬁ’g}%{}a"k}”ﬂ&
occurring mewmasrcryanifacosepeteide Adedi@i ng from Pl asmodi um
species conprising at |east one-coiled coil region.
This peptide has been prepared according to a nethod

Afthqughdbst Rgs B9en bk ? ) Fpr&ss m&eﬂfeltfdﬁuﬁéﬁ"t ofﬂﬁlaﬁ%%@ﬁ@%l%em’c of

of a vaccine agains pat hogen based on
a safe andgffestivemplsriaivaeqing fepiaing anhegqnt emaﬂnaechéalalesdafw enge

1 east one coiled-coil region in the genone

popu auSQsCf?thﬂ, ﬁ%ﬁha Shdemis Tegigy 5007/ 020520
PCT/IBZOO6/002232 SUMVARY OF THE | NVENTI ON These and
ot her objects as will be apparent fromthe foregoing

Hig ebipetdas bean 3@12@@64)?}’ provkmgia ngv anﬂ[mmeptlgceddarbvmg from
PSS 000 SR S0 5
accordlngab d nestlid S PredR e drihitiaeni8 Bl R eS8 fhe %f@pta%?il\lﬁ g Q’icféne

nprising the amno acid sequences S
against aathogn kned ong SRR S 1demcfyﬁg@d Dehb of DseGEReD

i,cal,l v .acti ts thereof nol ecul ar
mmomn%%Q%gFgga%?%ge ﬁr&% '%ggPHWE ]eRathogeny or vari ant s

t her eof .
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Anot her object of the invention is to provide an

antigenic cocktail conposition 10 deriving from
wob@smegeum speci es. This invention al so cont epqii/a2066/002232

the use of the antigenic peptide deriving from

Pl asnodi um speci es or of the antigenic cocktail

conposi tion in t SuMHMRRKIRTHIINGENRORACCI Ne

conmposition useful to stinulate an inmune response in

a manmal and the use thereof in the nmanufacture of a
eventi on of

i f b eat nent and/ or pr )
TR o S8 06 o BB R B PR BURE e mieed b
providing athewpnhoydrikepetida abiiPas Yrohh Pl sh S G isi
., . antigeni cgpe Ito?jgle. of lor.gtrt(w)e. an?i gegl?l(r:gpgggﬁ(gﬁmmg at least one
coiled qapksgion+ sharacuaized inthatfsaisranbiges npetidnis paedt@sirom Tegroup

compri@é%ﬁg%hﬁécg?é{a u%g%e%s?%s(%ﬁh gﬁiio ig?n%ﬁ?g{]}l]&% §3d4 t%nSdEQ ID N°153
and SEQUDI NOItS0db SEQEUMINPLSS, BRESUANG abitee R GE&NnEreBERIJIGS 1ar

. deriving from Pl asnodi um ™ spécies, an expression
chimergsdhergpt, eoympinpiéonsghereof andéor venantethpseobf sai d purifi ed

i sol. | ei.c .20 aci. e, d_a host
AR OB S bR it 10l Pf P AR rordail dposition

deriving friotoeRlesmaddion spegatence or the expression vector. The
Eresent invention further relates to a nethod of

his dmivention also aentegplates threpeiod thef antigertib pepride piatiging Fronof
: s osi.tion against a pathogen. A di,agnostic,
Plasmoglg)éfs.‘i)%gr@? gg&;g?n armgﬁamtcﬁgﬁﬁlrl ég@ﬁeﬁu% 1ntg[ﬁ%plgﬁgrla§@hpﬁa vaccine
composteil useitl @F stndlal A i@ fund PesBbARGh ﬁ%ﬁ%gél%ﬁ t]ﬁeaﬁsg thereof in the
lat e e present

antigenic_peptide is also contenpl at int
manufa?tﬁxﬁé%' 14 Iericanpnt fatheteatmanthndtbr pravagiten of tilatiecome

. il inth t fro i f
AR S0l Bt inrsBlion b o Mhtarctrip b B cRscognizes the
antigenic@eptidnefoor i dnfigedio hb@%@gﬂgorr\b%lsggﬁltdeﬁkf%égﬁcgﬂ @Msﬂlgahmiagb%cies.

the attendant clains. 3 07/ 02
Pemespbvsruorrdso reRrisEs A DESGRI BT SblatR itk @ kG Gerke

. Fi I esents the i nof | uorence data obtai ned
comprlsgﬂrgg# {l]‘fcé%()ttlg%o{?ﬂ%lﬁe Sp%&%mg&gg%{%tégen{fﬁeﬁag%gquhmg vom Plasmodium
species, faiirei pregdoidtist dRHpriBRGia@ Raddk R i i

. ( Png o et o HI\IIgIH4 Q(apl 274) ’ E%Qacf:-:s%id I\{%{%‘%d%@&fg&ted nucleic
acid seqyeppegind 4 Irysiael| opRugising DEFAth BDriDESOR Bilaeh nElelHicid

sequenck%l}/%kggssi&gv&h% present invention relates to an
antigentc péptide deriving from Pl asnodi um speci es

Tenpedest MPerdionl foABdr roBRs ¢0h hikehhQf! r(fcﬁlgipg%nfaﬁﬁggn"f‘c eptide for
Pl asnodi um speci es sequence. The tper m " conpri Si ngp I'S
the prepgiatian af # yaqgieompositien egaiss aghtlioged.udi ng, that is to
A a}’agnostic tool for determining the presence of the antigenic peptide or antibodies

directed against said antigenic peptide is also contemplated in the present invention

Other objects and advantages will become apparent to those skilled in the art from a
review of the ensuing detailed description, which proceeds with reference to the following

illustrative drawings, and the attendant claims.
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15 permtting the presence of one or nore features or
conponents. As used herein, the terns "protein",
wO po7ypispd | de”, "pol ypeptidic", "peptide" and PCT/IB2006/002232
"peptidic" are used interchangeably herein to
designate a series of amno acid residues connected
to the other by peptide bonds between the al pha-am no
and carboxy groups of 20 adjacent residues. The term
"antigeni ¢ pepBRHE"DESEREMION OF ZHPEPCURES t hat i S
recogni zed by an anti body. Usually, the inmmune
response results in the production of antibodies
recogni zing the antigenic peptide or at |east a part
) thereof. 25 In the present context, the term
Figure  ygprpspnisghe inamunefluosench dathabtaintedain infeeted hiinge Riythrocytes

: ' een.,sel ect ed o acid

using o8 pAed R RT3 FieF eTon SERDE Mot FELT b Shsatmaten

(P1574 SBQeMXR® 139 (MRADBLRMISHQ 115 88 e0fR19450i | ed- col |
domai n" or "region" are usually made up of amno acid
sequence havi ng heptad (abcdefg) repeats with apol ar
resi dues at and b positions _and typically polar
resi dues eIg%%ﬁ%ﬁ@?D%ﬁ%“@?PU@FJF@”@WEFFE§E regions are
stabilized by 5 WD 2007/ 020520 PCT/ | B2006/ 002232

h%grophobic interactions between the a and d positions
The pmeengjnveetienyelatasita ad sntigdotbgestidd dalving AOR Plasiadioes .,

: .+ Pl.aspodi um speci es" as used hepein can be
e 98B AT R85 i 5 S enhn oS
Pl asnmodi um aganmae, Pl asnodi um atheruri, Pl asnodi um

azurophi lum Pl asmodi um berghei, Pl asnodi um
Bhedtsim {“eommpnising"ds sentralin wed hethve sinsepf Rchslind thaeis to say

s udi.,. . Plasnodi um .chiri cahuae, Pl asnodi um
P ermlttlg%g’?ﬂogg%efmeﬁlﬁ}%a PIPnY GRS COBPGASRRYT um cynomol gi, 10
Pl asnodi um el ongat um Pl asnodi um fairchildi,
Pl asnodi um f al ci parum (such as Pl asnodi um fal ci parum
A3 65 dereir 1he termm g ateui” ol leptigedy tpodypebidic At @eF@RY and
e arts 1: B ' fal ciparum (i sol ate CAMP / _ M| aysja),.
peptidify S TRG! Mol ARt ko Sl iers pbaiolan go bsidues
connectdd @ShOOtheNyf Gdpeitl® BEAY Hetvoeddh 3 Eal R dmind) x%l)
) fal ci parum (l?ésol ate FC27 |/ Papalng%I\ler\r/lv1 Oéiﬁﬁggaog%roups of
adjacentppsidvasdi um f al ci parum (i sol ate FcB 1 / Col unbi a),
Pl asnodi um f al ci parum (i solate 15 FCBR / Col unbi a),
Pl asnodi um fal ci parum (i solate FCH 5), Pl asnodi um
Theltednp@ntgedit poptatee refEiSM 4 pépiRIEH N ) i YR
fal ci parum (i g%? ate FCR-3 P pGarr‘oi a), eg?gsl%gi [ ur%ug[HﬂbOdy'
Usually,fthg inpend epranserestlés inithi8prodicina) anfbakiemeiagnizing the antigenic

peptide &3k $1208] W fLagkate hb3), Plasmodi um

In the present context, the term “deriving” refers to the fact that the antigenic peptide
has been selected among the amino acid sequences present in the Plasmodium species

pathogen sequence.

“Coiled coil region”, “coiled-coil domain” or “region” are usually made up of amino
acid sequence having heptad (abcdefz) repeats with apolar residues at the a and b positions

and typically polar residues elsewhere. The structure of these regions are stabilized by
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fal ci parum (isolate I MR143), Plasnodi um fal ci parum
(isolate K1 / Thailand), Plasnodium falciparum
w@ eacloatseo KF1916), Pl asnmodi um fal ci parum (i sol PCPIR2866/002232

Pl asnodi um fal ci parum 20 (isolate mad20 / papua new

gui nea), Pl asnodi um fal ci parum (i solate mad7l / papua
hydroplmébie intpuaatiea3 betRleas i 40dr fttond &l th@d(ﬁfe?@ﬁt%ﬁrﬁnd\s!':(%hges et al,

| as m fal ci parum (i solate NF7 /  Ghana)

1981; }gdggﬁ:ggééjm fal ci parum (isolate nig32 / ni ger| a),

Pl asnodi um fal ci parum (i solate PALO ALTO / UGANDA),

Pl asnmodi um fal ci parum (i solate RO-33 / Ghana),

Hrlasnmthind spedial ab peydiirdih S B8 &1ebfed andc Jh%' th@fb(ﬁlgwn}ﬁ o5

lasmodRusstmhisum f al ci parum (i sol ate TAK 9) | asno
P fal ci parum (i solate thtn / thailand), Plasnmodium

Plasmoéilﬁglgf ggx?xélé‘ %{%}3{}%‘ %ﬂ]\é]r%% Flasmo ) a %F&TM{:M i:];’%ap;n%g]ium berghei,
Plasmodbashraddliammd, iP@dseliodiun? l:a?eﬁé’fﬁ@ﬁdim fﬁ!&l&ﬁd(ﬁlﬁg %ﬁaba%ia%mg?)oamm

fragile Plasnodi umP%aI | i naceum ium grganteum

chiricahppe, &iasaiodnng 6‘?@@% wnzesiid icuenlgr Rivggodigm &tnasrobej um
Plasmo&lﬁ%?%@%ﬁ@%?%ais é’rﬁlll,lu 235?%118]2})%%8 ﬁ%}#ﬁi&%%g (ds qu m i nui ,
Plasmod?hmsfﬁhljjam (ieq1hier3ae), PRisarameh BiRiFRLAY (i gaéte E%QE B4 um

mal ari ae, Pl asnodi um  Nexi canum

falc:lparlﬁa&s@@MAMﬁ / Mplagsipg Pl?ﬁmodlalh‘efaIC(lmhmr(lsalapﬂ@Bf] MHorfduras),
h Pl asmodi um rel i ctum
T e T T

sl b vi e 6l 2000/ So0aaR P TSBBK FiFE T sotae

FCBR / R ymfig), Blaswaylivp &Wumrﬁwla\m&CHﬁ)r Blasm&Hlmafdiofpatyn (isolate

Pl cl.assified such
o SRR B e S L
falmpanﬁ’h &Sdﬁiﬁﬂlﬂﬂ&/ﬁﬂdla) 9@1@141195}mﬂ3 fa‘?éil R Sp AP%@QQ%%QHM

nmodi_ um sp. AP61, Pl asno asnodi um
falmparlg% (1595@“65 K43 Mmlﬁp falgipgaim @icdeeridi/(daimd) ARG6Smodium

falmpanﬁ)lll ﬁ§§glg éﬂﬂ}g? 8)3 Pﬁ g%gﬁ%uép%? ?c’gg%g u Tﬁ%ﬁ%@?ﬁ%{@ﬁghﬁn&j&&r&m
(isolate Iﬁhdﬁ)‘;’qﬁpumhew‘s Buiné}/ Blasikb &S HPE] HiB-$R §1P ezma(ﬁla}@p%g R

AP73, Pl asnodi um s AP74, P asrm
guinea), %faégwéﬂlﬂrufﬁl@parummmla@ Eé‘ﬂmala@mélpm ﬂk?ﬁa;rurﬁl(ashiijEW

Ghana), ?PﬂsmAE glﬁbt%% 5%?5%31% a%lg%%fj lﬂ}ﬁ? ]g%%ltlg umep ng (Gigelate
PALO Awo / DGAND A% PR SP fal@ﬁé‘u%f{%latg’k@)sf@ﬂf}fﬁﬁa? P ladthodium

asnodi um sp. E2, Plasnodi um sp

falmpamgi {—lﬁqlil}g d4,/ Tﬂ!ﬁémfﬁlmm@bume”alcm@tmm (1301&13!5113&(19) Plasmodium
ai o.. car un ul at E\Z(l)Pl asnmodi um

falc1paru% Gscdmg% c/: %Ha% lra?rgg T falemarym 1§(]‘51ate MyRSRAdiEm

fa1c1paruaa(rlshla[’ta WELLC@I\/@”PQBIHU&%& fa%]ripa%ﬂi b3 F%lac‘smodlum fi
aceus, Pl asnodi um s [ as

Plasmodpipaghyr fradrnsen Pdasmodinm fragity ,é’éamwdum gallingud, Plalsmscmdi um
Pl di ORWL,
g1ganteu1§;l|?glgm i um %Onﬁerﬁ’% laﬁl%g%&uﬁ?ﬁ@ﬁgw‘m Peisgormalcaie

Plasmodsim hylobati, Plasmodium i inui, Plasmodium juxtanucleare, Plasmodium knowlesi

,Plasmodium lophurae, Plasmodium malariae, Plasmodium cf. malariae, Plasmodium
mexicanum, Plasmodium nucleophilum, Plasmodium ovale, (malaria parasite P. ovale),
Plasmodium reichenowi, Plasmodium relictum, Plasmodium rouxi, Plasmodium simiovale,

Plasmodium simium, Plasmodium vinckei, Plasmodium vivax (such as Plasmodium vivax
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15 PB, Plasnodium sp. pBT6, Plasnodiumsp. pBT7,
Pl asnodi um sp. pBT8, Plasnmodium sp. pBT9, Plasnodi um

W@ p78ms2(Pl asnodi um sp. pGRWY, Pl asnodi um sp.  FRET/IB2006/002232
Pl asnodi um sp. PI,  Plasnodi um sp. PUL, Pl asnodi um sp.
SGS1 , Plasnodi um sp. strain KzZ02, Plasnodi um sp.

(strain Belend) R1dsAd8ijunPh e 0diainS S Pados 1Y) 8 1Rsnhdilém ygélﬁsﬁﬁgxhb'ﬂhm sp.
strain OZA A, Pl asnodi um sp strain
unclassped Risth A Maspodsin . 90BP R Plesmmedinonliny aogzpm Btasmlodlum sp.

£ srmd
909415?1}%’{185;@@%0 gg?&ﬁ‘ Spléasm dlilglrs%lsanfﬁﬁ umsp ﬁ%lmﬁﬂnodlum
sp. APG3p PlassiodiainispOAYS8, PIRbASAS phAPBS, 1&5@%&&%&%»66 Plasmodium

nodi_um sp. _strain Oz42, Pl asnodi um sp.
sp. AP %Zﬁésmpfhé@h% IAPI@ISSH%TQQ@HHNSPOZR@? b sasovigthn lsmA]EfZO Plasmodlum

. AP ST SR, (BT SN s
sp. APR:SePlavmoﬂlﬁlﬁmﬁDlAa’SiﬁDldleﬂbdlﬁih%bpﬁP?”mPlas%?bd?ﬁtﬁ%;?m/ﬁbmlasmodlum

vi vax, . Pl asnodi um oval e and” Pl asnodi um ma
sp. C1 B&’c\ﬁ%liowm $h QZaRiaﬁlg@ﬁnum e pBi Blesuediiuni spgCOLAM Plasmodium sp.

| ed
D, Pl b B AR e st sl dponismmep.ox

s e kg, S e

caruncuéqt@Pé@qrrp&]pmy s Nadcyanadtnzist Blashedienf s,p eoMyeoinala cardinalis,

h d/
Pl TS 8 058 RB- B2 SR LA

Pl ot a5 £S5 R 75 PO .

Hl, Pla?%‘fﬁl‘é@éﬁt @B Wh Rlagmagdium SladtberPdamg)duwn Bﬂé’@ﬁf]ﬁ@,d)lﬁmodlum sp.
d bed [ nfra
PB, PIaRh O oBiSfls PGRTNE B SR E Biaiaitunss pb 5y Beunrdie s

pBTY, Pdmﬂodlit&@tsprPC PlEadeum s 7§ ajTgewol Pﬁsﬁé’f&lu& Pﬁsplaé‘lﬁgdlﬁ% 5p. PL,
pf a3D7'8f al chr| | PFA0170¢j Annot at i onl 5anger

P lasmo@B@‘I hﬁlé‘m@m@ap Pedt ePlasmoding spltrain KZO2 Plasmodlum sp.

e IS TR T

strain OEDai}ﬂﬂsinmfc’ﬁhhm eprstiaftFA268 EP%Sﬁf[H(‘l%Iﬁ“S{) %ﬁ%%ﬁ?éf HRERURID sp.
I.ng) pot het| cal otein Loca
strain O%“%b EX NMEROTOEYORK ). NEa(nSEZQB 34 MBodium sp.

S e e

t om iP spetramed 746, PLahiddheg 85.1s8%in P11, Plagmod .
sirain 08 @)HP%E%KI EEL EKEL KEVK (SEQ§I|55 "B 1 R Mg diygye

SLSN
SYAT2/§ g Sgislium yiyagiike sp).

13?&&%/1 H%aelnﬁgg [i %2 lpgpg leﬁ c{&rlﬁe 1‘8at lg%%(;r ium falc{pg;u?rll "
Plasmo&d@h&éﬂﬁ&rﬁbﬁhﬂﬁ%@%ﬁ%asﬁ%ﬂl RiaNRiae.

Usually, the antigenic peptide deriving from Plasmodium species comprising at least
one coiled coil region will be selected from the group comprising the amino acid sequences
SEQ ID N°1 to 132, SEQ ID N°134 to SEQ ID N°153 and SEQ ID N°159 to SEQ ID N°163,
biologically active fragments thereof, molecular chimeras thereof, combinations thereof and/or

variants thereof.
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20 TIGR 3 3.640 364 pos. 575-601 Pfa3D7l pf al
chr 2l PFB0145cj Annot ati on] TI GR (protei n codi ng)

whyaksee cal protein Location PCT/IB2006/002232
NI KTMNTQ STLKNDVHLLNEQ DKLN (SEQ ID N3) TIGR 4 2.930
293 pos. 537-561
RippBEtphaie selecidd BEBOIDARe] 1wt 8EQOM N+ 157 t6 RS Y No153 and
codi n hypot heti cal protein Location 25

SEQ IR NRj: ISEHOrNKEN T3, crmwsened (SEdld D ang)rdifig GRiE @etidDoR27 1
. f.a3D71.pt al chr2j PEFB0145¢j Annot at i onl TI GR

producifSn e R AR HBe Rl AfT BTG CEP YT SEHeRo contain atleas
one cojleloNNE{6T LNSKI SELNVQ MDL (SEQ ID N7) TIGR 7 3. 000 300

pos. 999-1023

Pf a3D71 pfal _chr 2l PFB0145cj Annot ati onl TI GR (protein

codi ng) hypot hetical pr o&e'@ Location 30

LLSKDKEI EEKNKKI KELNNDI KK a% éQ ID N9) TIGR 8 2.800 280

pos. 1154-1178 Pfa3D7Jpfal _chr2l PFBO145e

S e e B o R £ 0. Do 5
VNNLDS TS N m@% VRGBS VN Y MNST NNIT'\[J%I (SEQ ID N?;)
R i e
Egé{fsl I\?K%Nﬂé% %%é%&%{gmﬁ%MTk§m% c@di.@]h%))ntheﬂal%l Locoation
T B B B B e g s oin
El EKLNKQLTKCNKQ DELNEEVEKLN (SEQ ID Nd) TIGR I 1 2.670

TIGR_3 3. s 375-60h B p PFBO145c]Annotation|TIGR (protein coding) | i i i
NIKTMNT%%’?Z}{ o g%?gﬁﬁi gg%g) ] | (i) coding) hypothetical protein Location
al _chnrZj

a3D7lp BOY 45¢1 Annot at i onl TI GR (protein

TICR 4 2.8 7-38 /b 7}]}@1[@1@]&'301pﬁ]@h@iidﬁlﬂh@@r&tiﬂ dddthg) hypothetical protein Location
‘WLNEKLEHN%@K&FWRDMW EKL (SEQ I D N10) TIGR 12 2.600
TIGR_6 2.720501 np097-62 Lt i ZeArGPFB0145c|/Annotation|TIGR (protein coding) hypothetical protein Locati

IDKLNNEHSTRSEVELEYQIHDLe h 520 PRBO 145Ct Annot at | onl T1 GR (profern "

BRN ] i tein |ocation 45 S

T R R b B BBy ety
os. 1603-1627

Egﬁfiéiﬂ%gi%‘g@ﬁgﬁgﬁgmé?{ggﬁﬁg 1SS BB PP PRICRe ey obies isation
1R 92 6cod| ng) 41 kDa antigen Locat. [ on:28;907.
VDRIEEHI Y EM&BSNgFf%meO@ﬁ@GR BothikdOing) B otiEhicEBiRorn 1026
TIGR_10 4.83p &3 3¢ i jod-1ad4 pedphsr? HBIPBAAGA G AN MR dhe A il G0 283 L fetion
EIERLNKQE B@NHUDELHRE Pl SEQ DaP4) pr ot ei n Ii_og g’% i on :c%))&EBtl o el

E\ﬁi}_ égé&%ﬁ%@é&%ﬁ%é%% chlﬁﬁmal:tgn IG(R%)rEo%n Icolf:j)ingl)\!ﬂ-/g-oa]eti;l;! prC(-)‘t?ﬁ Location

TIGR 122860 553D7I2 fgl chr 2] PFBO765W Annot ati onl TIGR (protein
LDEI@EDN}Q@&S%@EM%}&@E?E%@M&L%HW@’Ptﬁ’OW'_Tg@éHOF% ppdingifgpothetical protein Location
LNDI' S

G LEEMKQKNKELI N LKNC (SEQ I D N42) TIGR 2 3.470
R3.170 5. 10¢9 %1 627G B3I IR Zhi2|PFB03 15w]Annotation| TIGR (protein coding) 41 kDa antigen Location=281907.
MEQMDM@?EE?%W%%VEWF@#‘B@%SN Annot ati onl TIGR (protein

TIGR 3.020 62 ghis. G Y45 ekl ' ' . . .
T T R L i S

bbb R B emet v e

Tior 2345941 NQ). hypot heti cal protein Location 60

EKLNDMQ %&W@@gﬁw@mw@% (PrEtPiriNEEinY) hBetqigye proté LG4 Bn
334 pos. 798-83

TIGR_3 3370633 377 H 0BIPa 3D ptQ ctRPED 23 BMhoAmAT R bie thdha) M g Rieticf PrbtéH 18datlan

LREKDRK TS o RSPt 5EQ %™ prot ei n Locat

Sanger 3.340/Nzl KEM %(EE 5 notaMon f i elm OCL\MS
NEI%(ELS;ENJ@EQ‘@NNX%QXIM_ 5%1@%%&%5%%d%%mgéﬁgt Q : )
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Sanger 14.000 400 pos. 2215-2255 Pfa3D7Jpf al
chr 3] PFC0245cj Annot ati onj Sanger (protein codi ng)

why@oentised cal protein Location PCT/IB2006/002232

GVNNIVNGDI NNI NGDI NNIMNGDI NNIVNGDI NNIVNGDI NNIWN ( SEQ | D N14)
5 Sanger 1 3.220 322 pos. 285- 309
' "a3Dr7! pfal chr 3! PFC0345wW Annot at i on] Sanger rotein
éi;\l/][Ngertﬁ\]Aﬂ!O(_) Gg}(ﬁsﬂ)%&j m%ﬁ%a 3|PE Zﬁic] n&t‘i%%@%ﬁpmtein]coding) gypotheti(ca?protein Location
MNi VENDIVNI NENDl\/Nlﬂl;iK”{VB% N46) Sanger 2 3.140
Sanger_1 g{%(kpz 285- 9 Bfa3R B@hl_chr3|PFC0345w|Annotation|Sanger {protein coding) hypothetical protein Locat

MNIMEN Y B P BTV SEOBER#3 450 Annot at i onl Sanger ( pr ot ei n
Sanger_2 :Cl@([biléﬂ@)30h¥p1&t3mtali_&3@i’FC(ﬂiﬁQlkﬁLtm nl-Sggea( 0 c'n:lcgiin hypothetical protej
MNIMEK RRQTIEIRENKINVNISRANIDNGRINMVNL | SEO | DLrl\tIZW) dahger 14 850
302 pos. 2208-2236
Sanger_1 Rﬁ(&ﬁiﬁ?ﬂ p683i36_ ﬁhb@hﬂﬁ@ﬂl@/@ﬁl\nm&%ﬂ (Q&IH%H 1£ 1@( Ke% rc]:a
EEIYKLNYJ R LSt CKREEVIHEEK (%€ ID pr®t ei n Local t DEbont B il dd
K EQ 1D N 1 2
iz]x;l%e;z i 1%?14%? %gﬁ%%%gﬁ%g& nno ationlga§ger rotein codingzypothgicaﬁa?bgg Eorcat
sanger 364058307 2f al _chr3| PFC0760cj Annot ati onl Sanger (protein
KN%}EL}(Q\Q b‘fﬁid&\& %&ggﬁz%ﬂzﬁéﬁom o@?opﬁar@g@gpm coding) hypothetical protein Locatio
. KEI QVLKNQI LSLEESI KSC NLKN (SE( YI D N49) Sanger
anger_l 391030l 0sJ -1 OrEa3D7P@ICch: AAFO0960clAnnotation|Sanger (protein coding) hypothetical protein Locat
IETLENN%}gg BYAT SRR AMR0810c1 Annot at i onl Sanger (pr ot ei n
Sanger_4 30@di6@@)17dﬂ-y7pﬂtﬁh@]tpial@&h|PF§(f9@EI/§|imﬂtiola{Qx%t(;jrogin Ogl hypothetical protein Loc
INNMKE QUG EREER (ICRVFBVOKRLNDI | | TK ( SEQ fcg%%%itsgnbe?a

Sanger_1 2%20942 3’931 ZQ’Q&) fgﬂ%lﬁ ] notation|Sanger. (protei j i indi i
DEKINDYRERS LR pbig‘gbn_lcsi;l{g Bj@%&%%@\ggj KAnoTst% G SARN GBS ety
i_.ng) 3h%gpot heftli cal p;%ﬁ%ei gﬂ%gcat
nnata qex@rqtq’glcyin%ratﬁg@xte bifdir@ prgt@&0
o g

316 pos. 1707-1731 . A ,
Sanger 3 2 | 1$96-HP0 PEPL7ipfY | SPREDNY B Al dodiimicn Bt (@i k. Sad g filocfdd i Gt
MDWINQEE%%% ﬁ&%’?ﬂ%‘%‘% By protein Local 25
Sanger_4 3 pIBIVISEE QS 1 ELWANERG e [ odt cyte-bindf n
DINSW?M%%Q bl ég&‘zngdtlﬁgi@ Mark R (NRR Lo R Ryicbindine BAA
Sanger_5 35{0@13 Rz:l-ﬁﬁ-@ki?ﬁm Fc) r .n'nArli 1091 aqteri gon.n% ,J;]] er r .Ot.ei n.
EKKLDILmdmmrgs)Dmet@muJ%It %ijﬂ% noépp% ot e NGl RRb G bl

ND [ KNEONKI DKTI DDI (SEQ I D N19) 30 Sanger 2
Sanger 612\.% 0S gﬁé -557 Pfa3D h 11 ; i i i indi
FQKVKEKSE] IE’ - PﬂQS(SEgﬁ\ngS@ ﬁfl@gﬁ.‘ﬂﬂﬁ‘p%q({%fﬁf%lpgbpmcyte binding protein
g 73I COJNI Anngyéatl onj Sanger (protein coding) reticul ocyte
anger_7 3, THORtP 3Tl Lol RO NIRYCNNTREY IINeTR AV h NPVED oy SRR priin
RENE R

anger 32! ¥®7 pos. 1396- 1420
Sanger_8 2.12p 263 Y p0f-as2 _PféjW]ﬁil_Bmllbwl.@ﬂta&ﬂﬂ%r%&eg&him&% e()ip(rin r(ﬁéinn
‘SNIFKDIQI%H‘?SIQB})Z MERN €EQ B2e bi ndi ng protein 35 neoRiih
San er_92.méy L\'Q#i@ F) zplchY i axLQ T eig Sanger 4 3 090
- EgHKNLﬁ %I};;UQ{NSIQ ég&%ﬁgftﬁango§é% g (p'\o? );)dmg?rehglsocyl‘e binding protein
aneer 3D7.Lpf ¢ r4] PEFD0110wj Annot at i onl Sanger (protein
EK EgLE:I"&Il\TWﬁ;_gpN dééféég’%%%g%&%’ﬁgii OwBrnﬁtaleGgeb(ipr&tfxré:f)cﬁlg) hypothetical protein Location
S 349DI4I\IST6I}§|NNL[3)NI\/LSEI NSI QNNI HTYI (SEQ I D N16) Sanger 5
anger 3. a3blotal ch i jtei ng i ocation
T DA & N Ebe (pr ot o n oodind) t et cul oeie
Sanger 3.16¢31 §yals. ny-1ps 0ﬁ39iltﬁh1_0114@FDW0tLt}&wg§MoM&p&he(ﬁg eir‘ IQca jon
LNHLTNNURH NI EYLNG (SEQgPUSSR62 pos. 1933- 1957 bl
sner 37605307505 AboARY diRERM Lo s AINOL AL oL Sanger. (prot ein
STDINSLNW@KHKQQLNKImﬂpﬁmﬂm{y[m(}ﬁ@ OiDofﬂlge)gpp%%t o ?511 D)Ll 08 easso&d%d protein
anger 3,970 5KVK E ENIaEKI KCEI NTL ( SEQ I D N23) 45 Sanger 7
e zé‘@@@%ﬂ%&é@ﬁ@;%%“ i L s
S 459I OM Annot at i oni Sanger (protein coding) reticulocyte
anser - ' QQP Y RYpAL_chERANPIRIMERD YN IS@EY LDRIMSINEMRhedkal frSEQodatlh
EWNW“Q%E%ﬁmgghgerf%W%W§§8W§©§?HB§$&2208-2232 Pf a3D71pf a
Sanger_1 3.25C1 péd R=DOED APt AAPFOL 186 AR FORNL8SroteknRIaNd) Bbdher EP e Ddcat
reticul ocyte binding protein 50
| SNI FKDI QNI KKQSQDI | TNVNDM ( SEQ | D N21)
9

Sanger 2 3% 7
LIKYMNE
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Sanger 9 2.950 295 pos. 2359-2383
Pf a3D7j pfal _chr4t PFDO | 0w Annot ati oni Sanger (protein

wa@ o7 g0520 et i cul ocyte binding protein PCT/IB2006/002232

LEEI | KNLDI LDEQ MI'YHNSI DEL (SEQ I D N22) Sanger 3.170

317 pos. 35-59
DVTHLTNDY BB VELAND\E R TP PEDOSBORINARNOL at | onl Sanger (protein

anger 3060860, 03 gt cal telngocation 55 _ .

T P SR PO B i By
Qs, 68-92

o I%@ﬁf?@%ﬁé’ﬁ&”ﬁﬁ%ﬁ;&gﬁmﬁwTOSA??H%*tg‘atPrO@h309311@@@%@!@;0@@ @iafipn
g e

Sanger 3.4 %o d %@&Eﬁ%ﬁg@ﬂ%ﬁ%@%éﬁ%&ﬁg;r%ﬁ&g Zo)ingﬁﬂpoﬁa&gﬁrein Bocal 60
NLNKVKIEP%E, p]élgl?\’Nj:]%lBTill_s B N°26)

B e M
iﬁgﬁ&ﬁé@%@%&%ﬁ?&ﬂ&%ﬁ%& lmmgtatigll§2§8‘ (ch?einwéjgg) hy§(%lgtga$ grote%'Lchign
ceaes BUSAOT SO A EFE000C) At o) Saager (prot el

KKRNVEEE INEHIAR TS
STDI NSLNDEVKKLKEELNKI RNEYDDFKNKLELLYQK ( SEQ | D N56)
Sanger 3,0 39R1423 P30 Gip| P81 44| A Baffen§ A doBprotein coding) hypothetical protein Location=co

N R A PEAT EHPH 'PR970c] Annot at i onj Sanger (prot ein
Sanger 3.580 85@ pok) @)S-ld’ﬂyl}]kﬁﬂ}m@dll\h@a’ll.61951@&%1]8@1 JF@thart c,iotgﬁ) DNA repair protein utati
IPLNQKVLERKRERINNRTDECNNRIVEERE SR Y-8EQ | D N57) Sanger 4. 596"

Sanger4.606‘&9 09%4-17%9&%7 %%;Ll@ . ion|Sanger (pratein coding)h i i jon=
NNINNINW&WW&WW@@%%&A ARt BT S TSRy & o brdR
codi _hypot het i cal otein Location 70

VN LRI t pIgErtyrqBicNB &) Lalg er
S ,322132. 250 325 pos. 780-813 . ,

anger 3. - 3D HchypiY . PR oipyimeeobreitii cothk) Sengease, p(tiiteQbcibd
LKKKDEEco%E%Z;Q%g%‘W&' ¥4 protein Locat 9 WO 2007/ 020520
Sanger 3.32PCTod. BZ@Q@W@QW] 254)Annotation|Sanger (protein coding) hypothetical protein Location
FDAYNEK S RAPERESPNL GROTRMYTHL TNDVTFI LTNDVTHLT (SEQ | D N25)
Sanger3.08&@@;9@%81361@%D7$0@r M.QIB&: 45%&_' z:!h er (protein coding) hypothetical protei jon=
DSMNNHKPPIE@{IR bty m%m&dﬁ m&téﬂ%n%t BeT on‘} BARy s PR paion

anger zji ng), .h hetical protein Location 5
;Ni% v}\%\?& Q ﬁ&&% 3 %-E n Pnﬁﬁge (gm cPdDg)ﬁBTgiyma%sarﬁg'leyutative
1
Sngr 13,3200 325 pos. 1012- 1036 | |
G i L e —
Sanger_2 3.420 ¢t {GINDOH! @RItz i LA ¥on rateid c einBocktidO
Sanger3.24d%ﬁﬂygsDZ§.-@f @3&7@[“’[[5(;7%51 %Jaq JQ\Q &te@itcci) 1(3 ni So etrea rroe rat @l n
NSLDYYKI@@@iKN@I)JNWpDWhébmﬁaEmp rsmwﬁi&ngfocatd g)liyﬁqqg Phoch RALlEl:
Sanger 3.34&!&7{\'&.\/6]7(-5 g%gml@\@}{m%!iﬂs@!]gg (p(rogiE gdillgl):)hylla\olglgi?:al prsogiq go?artiongz.Z 140

MDTVYKN N M (SEQ ID N°73 _ _
Pf a3D71pfal chr 5l PFEO%95V\A Annot at i on] Sanger (protein

f/zll\‘;}%ijl_]\llglii% %{éﬁ&% lé PlFQfé)PEQ ti@iSmeel (myaedntcdding) hypothetical protein Location
| ALRTSCERLNSQLDELI TQ (SEQ I D N61) 15

Sanger 3.11
MNNMN

‘Sanger 2 4.4%:(3%%" 80683 PPFBIHOnr BBO_0[m6 SnnotAB$mgQotein coding) hypothetical protein Location

VNKMNKEBf

B7TERIGMIVAL G D379 Annot at | onl Sanger (protein

San er3.580@Q§qj>5n92) ChJYaQLQ #'7‘ }:'0'7 %ﬁl nhrotatio! . e %e%aot ilw n othetjca i iog=
LKSgVDNYLWHEMWKII;@EIDQ%DEIESEK] ]%%)ED%‘;I:@A(]%EQRI 5 Ng‘gs "EEHGER 550
oS8

SangerB.OG(é%Sp i&%?-.l Z7
QMEGFQK xafﬁ K I

TS IR OYIEPE GrrteBsdigR o pre eheip. putative
N®29) . ;
Sa 33300§di n%%) hpypolt hFe\ft\?‘l cal protein Location 20
NLET IEREINYNP | IS RIS Tie( (BEEQ cbdDe) NRTpic BRMAGRbcatdn 060
LT pos§ 94433 ot a3D71 chr 6] MALGPL. 44f
Sanger 3.080 AT§ mﬁa@ iPﬂiﬂ)Fl&ﬂl_l’I{gS_ 004?{%06&0@;11@& G)Qgh crc]«gr)g) A M&&Lm;{ehc%@, utative
protei n Locati on=co FNDVTSNVGNMNNNLTNFSNPYNSV ('SEQ | D

NG2)
10
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Sanger 3.580 358 pos. 966-1002 Pfa3D7I chr6j MAL6PI . 61
j Annot at i onj Sanger (protein coding) DNA repair protein
WORADG0205put at i 25 PCT/IB2006/002232
| PLNQKVLEI SKKLNNIVNNNI NEYKNYLSNFI HVLKE ( SEQ | D N63)
Sanger 4.600 460 pos. 1734-1760
EKLKKYNSEISSF57EL BIRYES MARIT 610 IBOBANNOt at i onj Sanger (protein

anger 3.08008 1,03 1.3PR | Qledn Location=37 .

o A b et A S KR R RORR A 281t sy g
er, 3,110 311 pos. 1436-1460

?ﬁ”ﬁiﬁg‘é@@%ﬁ?‘;’?ﬁﬁ AR o e et ove e

TIGR_1 3. codi ng) hy E%ﬁ“m&%m%f&?@%&éﬁig c}hlgg))hypﬁi&m@ BbteinLodidBcom
LQDLKKW%I: (SERYD N°81)
e AR ST 0 LD
TioR &?&f&%&iﬁ 1 @ﬁ%@kﬁ%&%ﬁ%ﬁ%l o[ TR Ror ccugg}wpo%h?t!ga S([tein%écgiglgcompl
EI?JIIE Egg%%é%%qziﬁ I;;égé '\{AIL 6@%&%&3}%@?@??%?&%@%?&% \I;]Ygotehgticag p?or;egthciitichompl
TIGR 3.08 FDAINEK_%Zf%;[ggn_lu1!7|6711I30}f(|)%8:§!1113!1\ItitanEGIS{E)(r?>te!n B)diln\gl;))othii?p?otee; C(i;ercv)j (Boc
LSGLQNS%?%? QHSrL%?LNﬁ&BM?S?LMJ Annot at i on) Sanger (pr otein

Eg}xz Eaé?ls(%gdpsrsgs)ﬂmmhm;lgmm%t%m%;{m&% %ﬁnl(\g% (zsﬁ?tlgﬂb%glg )Locatsi«gﬁjcgé :

TIGR 3.5303 JSQ 6\??5567 b o J 141'14a ion| olein codipg) h i i ign=joi
2B D A LA A L RSk e =P g o

R o T S R T A A —

TR 3560,;%%' %—OO@%S OP?%)Q%;IEW;ELO;‘% PPNOTTERI DT h SaNYSHein () ORI pufbive Locati

KoL EEAN L 1g) Y SOt HETPEAY SR BY6®h Locat i on

\T/IEG%zL % ﬁ;%%ﬁ%%ﬁ%&%ﬁ%&h*teEMT(GSEQeiL LN iOtneRANYER FoBrion=0620
T L.
ngfé ;&(%q%\?ég %%'%Ln@ﬁﬁ%ﬂ%ﬁ%ﬁﬁéﬁ Eg‘?ngl) s?uc!:Wrm :!-n)aintgz?ml;l%fec]:romos

LRGRsEQ . . .
Pf a3D71 chr 7) PFO7_0014j Annot ati on] Sanger (protein

TIGR 3.000 30 . 53 h i _@ﬁlplmw@ctn@ph(pr@g’@(attidgmmmﬂ_eﬁcal protein Location=compl
LEEKTKQ‘%@W@%&%”W@EEWW TNDI NVLKAHI D (SEQ I D N72)
TIGR 3.010 552 ppey @13 18 PIBDHAhBBAI 1 POSAGAMIER Po@IAnd @6 ielicTEOEn Location=com

R”NNIEEI%%Q}&HWWF@H}%MM(Sl(q:ipU‘t%i n coding) hypot het) cal

Stanford3.3mr3§tp@.i1513-l-6@ﬁ3@a§ﬂ7lgniﬂg:2011 §nn&49-l:w1l§’r\él IroNI\/BI\!N hetica MélNM SEQ
IKEINKSLTESNRG)K B2 SEQ B IN-94). g pos.” 785" BOGrR ST Mo

D7 r7) PEQ7 .0086| Annot ati onj Sanger rotein
ARG W RALTA e B GBI G o i s
VNKI\/NEEVNKI\/NEEVNKI\/NEEVNKM (SEQ I D N74) 60 Sanger 2

f/}zggirlg 3&8%%2%‘ %{?%ﬁ]\ﬁ%(ﬁ% ! ?SQgﬁfotation]Stanfor.d (protein coding) hypothetical proteip Locatio
a3D7] Chr 7] _g'iﬁ# {Afinot at i onl Sanger (protein

Stz’mford_} 3@@@!7[{1 )146py E?(Tfahﬁ[t:hhﬂﬁLO3@ﬂMEo&iioﬂSt4n@1@@Ioiei@@ding) hypothetical protein Locat

”‘EYSSI‘LQWNN%VN%;WNEWWEVNKM (SEQ I D N75) Sanger ' 3. 580

Stanford 24, p@ . éb; nnotat Stanford tei 0O t’p CI g F
N 435 81 1 3030 z’bglz.ia gill 12|P} LO350C Al nota lonl antor (pl§ nc dlnfa) h otheti al prot: in Locat

anfor i.ng) ,hypat het | cal protein Location=co 65
s SRR el B S S 000
Stantbrd4363%6 pog. 1677-1703 _ _ _
NINSVNNNI%@%% fxgm%m%l&i*;ﬁ@gtm@tﬂ&¢(PTW!CﬁaE)g&@mhet(cﬂﬁr@ain&bcﬁho
codi ng) dynel N ﬁéavgf chain, putative
Stanford 3. 22 QIVEGH KL DRL BDBIRSIL KM ST Elan i dPhr8Rinl mg)lg}g()ﬂm@ﬁ&ge%mgibn330
333 pos. 874-898
Pf a3D7Jchr 81 MAL8PI . 12JAnnot at i onj Sanger (protein
codi ng) hypothetical proteith Location 70

I NNLETNI NDYNKKI KEGDSQLNNI  ( SEQ | D N77)
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Sanger 3.080 308 pos. 35-62 _ _
Pfa3Drj chr 81 PFO8_0048! Annot at i onj Sanger (protein
wae o7 0g)52ATP- dependant hel i case, putative 10 REI/1B2006/002232

2007/ 020520 PCT/ 1 B2006/ 002232

EKLKKYNNEI SSLKKELDI LNEKMXCT (SEQ | D N78) Sanger 3.020
IEIEREKIWQEEMSQ_NEBTM.(S@QB) N°100) .

| Annot at i onj Sanger rotein

e e R OA Rt PSR by o Lo
DNyNENFESI NEPYDSI NEPYDNI (SEQ I D N79) Sanger 3.000

F
Stanford 3&4 \@@ 536—5 @%D@géZlPFL] 605w|Annotation|Stanford (protein coding) hypothetical protein Locatio
KNDINV IN I 2] EQ IR N°10 _ :
Pfa3D71 pfal _chr PR8N Rnnot at i onl Sanger (protein

Stanford_13 884 B38 pp§. 19 ﬁ(lj@}]p@thilwﬁll93p\ﬂ®ho&iioﬁ15tdnﬁlﬁ @fotjeiﬂcoding) hypothetical protein Locat
KEEINEKWH%EN% WERSDPNRHKKQM (SEQ 1D N80) TIGR 1 3.000
Stanford_23.@40 3 1P S 3624&%‘1’&%@1;1&# ﬁlmAnmﬁcjn]Stgor_d (protein coding) hypothetical protein Loca
IKNLNNEJSHNDMKDOSEIRMInGE@IPNOM) T GR ( prot ei n codi ng)

‘ E ' tej ti on=com 10 . ,
ig:ﬁ?ﬁﬁig&ﬁ?{ ?gd6£§!§EPQ{I))%ﬂ§&%§EF39 Lnno(a E&mfgrﬁ(pﬁgﬂjodmﬂ l@_e\}l_lezcalgr.otTQI@ca
3]212 pos. 608-632

R S DL A OB AL oA GRI ot i Lo
codi ng) hypothéetical protein Locati on=com

Stanford_5 B.38p $3PIK| M}I{EE%N@N])O@SE{@H&»&pWQ&)din’.h)'i_)lyp-&he% plgteiIOL%Q
INVLNDELZH SNEDIYKNDERMBSEQ 4810 2307 chr] O PFI 0

Stanford_6 021 2 ]Aﬂﬁbﬁﬁ-ﬁﬂh@dﬁ)ha;lll 6 W@gogliio aQQrg thg) con ) t:m:ﬁctal r% a"! c
INKLNQQlﬁ}’I&DJéINWS@@IQIa@Eanﬁnﬁ?%all3 DN LS VR t8EQ

anfor A 0s.. 160-184 Pfa3D7jchrl 11 PFI
o by W ram oA, Y ABT ST (it iy Ry My
tein 1Loca}tBi on=con 20 M\KLKDEEKKI QEEEKKLNEELENI

E&%@ﬂﬁ,m kel ::% "B Craevpo e B i STl |
I PF11_0108JAnnot ati onf TIGR (protei n codi ng)
Stanford_2 { e i2p-ea a3 ]10@12@F1ﬁ5’20u@0rq®'@1ﬂswﬁdd (br@h coding) reticulocyte-binding prote
LNQVLEK%%@%I%@’%@E@@E‘%LS@L (SEQ I D N85) TIGR 3.850 385
Sanger 3.16PD Spos. B8%ys brh ﬂ)7lan"i @ﬁalio&hxﬁnotagonlbaﬁ)ﬁmwg go_QiZé) m!;lé? k’ﬁ’tS);anQel czIallyggQ
TSFSKYVROpQS TRAF PROESER AP ILOROPNE) cal protein Locati onIZJDOINQG)
anger 3. 2@ l MEEEJ BE@’ Eta rt< E IroKlEVP?nE ! KEro SE% ion=complem
s S S ey I S T ey o B

| Annot ationl TIGR (protein codin hypot het i cal
Sangcr3.36(3]'3-3'9 i}%slé%&% P chr IIPrl -OﬁﬂAngogtion]Sanger (protein coding)glzypothe}:igﬂ protein Locati
MANRR i-Nellg

INSHNNN m&ﬁ%ﬁlh

| El NM_TNNLLREI\/M(IQKNKLd(LSNLLNALRSNI EKI LKN (SEQ | D N87)
Sanger_I 3§g3@0% sgfggncg@gu gpl,9mm150ta&cﬁ]9mg@f(@’&la7ddiﬁd)1Momdsdmpﬁregaiio_n pro
TR T AN APYURMHIGR (protein coding) hypot heti cal
Sanger_2 3.15¢ 0t 1@4. 8’8S-MQ)E'fﬂbi]cﬂ}rBfm\O\lm3Plb%mﬁq§%r%& t&hlg?ﬁELML Jegre%a§(!1:790
LKELENKI E@W@“)ENWI@(%QW“@SG pos. 3515-3550 _a3D7lchr _
Sanger3.08d 3[)2PE511)2;93]419 C ﬁq ﬁg iOI%PA!nnToIa 10N Br oIei?ci: nm COdenl T gi no?alirg
ponger 3. AJE@{;\M yiswhmmgfgmﬁgmpfwe | LOCtE(':lgtl%lal(g gg oding) hypot} tg)p otein Locatio
Sanger321£g_ E%%K%D%Mg%KV%L KAKLSELI SQYDHA(! M l( SE? lI Dt I\II488) TR
IDRQRDKINELERRDEE §SEBL SEQ Iggglzgfz ‘pﬂ”&%’@y Pefit fodinpAhppfpeticpl protein Location
0262j Annot ati onl TI (protein coding) hypothetical
Sanger 3,060 304 ppset 7270 REBRAlirIG i MO BIZE 447 ANJEETn BGEL (Elin YN QD DYNSA: @NILocfi SEQ
NIQIKNDI PTTER YA ¥H0 434 pos. 1301-1325 Pfa3D7l chrl
Sanger 3.260| 3p6f3fs] 2069-2 03Fb7ARPBAMAL O mi6mlnggon(99£eggr§éhnod§19(H]Iasmgi)um falciparum ret
TIVONS YN BRI R{NRTDAEMIFFRIPECE AR GEQ BINIEhr onDs 40 900
Sanger 1 3. b@% NW-J}HMC r1I§K %bﬂ%L Sanger rlgeirL\I? 1 r;I-iIc:L%ezin ?:15 rotein
IsaEfE(_QE 2 12 \ QDméM&m. ’PZ aéDu?tf_t%ﬁrET% !p t ! oQ)g) t. locyte binding prot
Sang 232%4356121]&3%1717;,An7n0t ati onl\gTJGR (] r ot ei n S'Odltn?) -
anger_2 3. 0S. - r no rotein coding) reticulocyte binding protein
MEIKTIVQP&NS\E?W&% ID Kﬁtl%ﬁéﬁ%ﬁg EXPoIEY odine) Y Bpre!
LQKLEEDKI NI' YKNL NNL L (SEQ I D N91)

Sanger 3.380 338 pos. 618-642 Pfa3D7|chr13_1]MALl3P1.202|Ann0tation|Sanger (protein coding) hypothetical protein Loca
MLSLQNNIDKLKKSNNNLNEDLRKK (SEQ ID N°122)

Stanford_1
EKLYILEK

Sanger 3.130 313 pos. 1135-1159 Pfa3D7|chr13_1{PF13_0239|Annotation|Sanger (protein coding) hypothetical protein Location
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45 TIGR 3.000 300 pos. 629-653 Pfa3D7lchrl 1JPFI
1 04241 Annotationl TI GR (protein codi ng) hypotheti cal
w@e@rmees2eocat i on=conpl LEEKTKQYNDLQNNVKTI KEQNEMIB2)®H(2232
D N92) TIGR 3.010 301 pos. 271-310 Pfa3D7jchr1lj PF1 ]
0455j Annot ati onl TI GR (protein codi ng) hypotheti cal
MNLLREIGHL YT IRNIRTLE QNG BRQERWITp) 50

anger 3,130 5 DN 6 B R AL LW )
f{ ID%) V:;) ;St/ 133“{) on e 8%% 1]3@83) lAirgtLt&g Na%)xlg% t hyp theti Qprotem Locati

a3D7| chrI 2| PFL0115 Annot ation! Stanford (protein

é’gﬁe}{r I\ZJSS4OOI éﬁlr\] mﬁ%;ﬁé@%{ 1.0%2 taWn]E%ré;trqtem coding) malaria antigen Location=jo
| KEI NKSLTEVKN R& (SEQ I D N94) Stanford 3. 150
Sanger 4, 17948 p ég& 4]4]_’@3]_).7!9_163_1[MAL13P1 336|Annotation|Sanger (protein coding) hypothetical protem Locati

NMNNMNNY RN BRI AADE at i onl Stanford (protein

gﬁl}{ igi%%ioma %ﬁ]{f%gﬂcﬁﬁﬁ &@ﬂ)ﬁl&%\l@m I@%@Jm%énng’; hyré]alml protein Loczatl%ﬂf—(gr}lpé

TIGR3416?B'4 §503 734%§P I nptatio rotein cqdin

ARDDIQKEﬁ\I?p 9lJI ok K}:ﬁ&%hﬁ’]é n tati 18 IGRt(lla otei in) (§i_ Hff)o thaal ;(ob in (lﬂcgl nncompl

T6r 3.009d1 NQ) _hypat het i cal “protein Locatio ,

NITNH\iK ﬁm&m&“ ‘ WWWECH(@E@hl/pEyleNg@))tenﬁ@mtlon compl
Stanford! 3.1 pos. 1463-1487 Pfa3D7l chr]

TIGR 3.2408 NPt PoeRih Setamfiarr(ghbio{nodiiod BbobetcDeticR Goeation=join

SSNNLSD%@ b’%“ﬁ“i'?é‘{‘p%’mﬁ‘ﬂmﬁEBf‘b’? # Locat  LKEYSSKLQEREKKLKEKKNELQKV

TIGR 3. 01((3@5@ 3h l@34ﬁ91¥a)5D7&r ﬂﬁ]f 19 r)ldS']Agnoétio:]{-ﬂ-&{ (é]‘(;legn c@gé hyp(%]gganr(geQQLEatlon-com
NNNVNNIW%T@WWNWWF@@B@@@V)Annot ationl St anf ord (protein

3\%11 g;if%bﬁ@mﬂ%%ﬁ%ﬁ £ %K'Fl otdtion C%g;@%ln f.gdn%%sothgfalapﬁofeg ILoaatlgl Jtilgo
ggg;gEé%M wgg;vfsg@z@ww e L

codi ng) seryl -t RNA synt tase put at
TIGR 3. ”%I\q OKKE ARKEDIO BRI (o chdng) (DEE@icd BotdNA Sohtion=compl

NN EMDE T RO A PR B A6 YL N13p 9. 355 Pf a3D71chr 12J PFL
TIGR 3.130% B @] 28 m0agit7cra St @6vfaeHb @lio{ Ik QhoRin BbaiePBpoNGda ¥R ALASL L GA
IDELENKIRKLGYESSKHSHNYRLSER 1D PB9NI NSVNNNI NSVDNNI NNVDNNI NSVN ( SE

TIGR 138'70@87'}@15}0 S&I%EE T P‘?’ % nn%gnon roten codin othetica
INNISDHIFEB DR DO 2 Eli%ﬂs%Bc KRR e Rl R A ool a -

TIGR 234 8; 8% ot heti cal ot ei n Locat| on 11 V\D S
INNIISDNK%% ]5?1-21 ﬁ lij ‘32 @tﬁ?ﬁfﬁ (protein coding) hypothetical protein Location=230
I EI EREKI NQ_ KKL EKNDL ( SEQ I D N100) Stanford 3.670

TIGR 3.070 chg 4PF14_0574|Annotation|TIGR (protein coding) hypothetical protein Location=24538

LKSLN % 90P ?41
B %( 2PBHPT %81 Annot at i on! Stanford (protein

PFB0765w| KDEEMQ(DKNMEIQNNEN DBBELINOEBVRSESGMAINERSEQ 1D No134
YTLSKLN NELTKKI NI LRGNLDKARK ( SEQ | D N101) S% anford

PFO7 oovl%NM]awa@\mﬂ BOYTONGVINMSHNINASHDMMDASGNINSH (SEQ ID N°135)
PFBO315w| ﬁMbWﬂK&%ﬂMh@@ﬁmm&%@%%&hﬁm& SGolPLakei n

“ﬁ%& ot hetical protein Locat
MALEP1. lzkﬂibf @TDBPWV@EB@!SNP@_QDEIENENW@E@HQD) N102)

PF07_0086| StmeWMEE\&Kﬁ%Vﬁ\%EMMNQ&Qm%ﬂVNKMN (SEQ.ID e 135)
a3D7] chr | 2] PFL1930w Annot at i onl Stantord (prote

MALISPLSf GERE O HE L RIS TSP VRISV KKTEDDEK (SEG 1 Netas

PFC0345w] &&EAEWHMWNNI&ND&%MRHM Stanford _2
IKNNMNIKHENIYBENB OO0 m140)3629 3653

Ow Annot ati onl St anf ord rotein
PFLO115w]| lﬁfLWE{/ e h IELT%},QKBIPI’OEtAJéNIWFILgE%ID N°141) (p
PFL0350¢| ABMNNNNEIW&FDNNEDMNKJDSEEEILIRMMY@SE@ b1HL04) 15 Stanford 3

3963-
rrso R R PO e R A B e e 0t or 0 (protei n
PFL1930w| KNGEINVGYDEMyO LI N ANNDTLOEY@ B T SHQAB Re 144)

PF13_0120| ILTVNIE“[AEHBHZ@D§§%LEEIKI'}%§S@E§%%NVSI\S(SEE% 1!) 1[\1) 1[}5 0%)
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Stanford _4 3.540 354 pos. 4776-4800
Pf a3D71 ehr | 21PFL1930W Annot ati onj 5tanford (protein
wae o7 oghs2hypot heti cal protein Loca 20 PCT/IB2006/002232
VKI LKKRLNSI SNDLEKRTEEI EHL ( SEQ | D N106) Stanford _5
3.380 338 pos. 5456-5480
PF13_0239pfIH STy LERRHLE IMTPRD LG BOWAIKER Yt ks ican NSe@anf or d ( pr ot ei n

PED0520CIRRINR B e BR8] | N
VL NDBI TKLKNE %@M&%{ﬂ(@ﬁl&q‘% 'f07) Stanford_6
PFO7_011 BNEYS Y IS NG EDN YEIBINK BBIBIPNINDR (SEQ ID N° 148)

MAL6P1. )| gﬁgﬂyﬁqﬁﬂgélﬁsﬁﬁk&gﬁ%ﬁvﬂ% (Q'E({Ig [\}jlgg ggf ord (protein

codi ng pot heti ¢ ein Loca
PF11_0424] QYREHIRRYNRYRNIDRT  KISKSDRIHFSIMGK BEQu D181 08) St anf ord 3. 260

326 pos. 117-146 Pfa3D7jchrl 2] PFL23I
PED0970cBriNRMDERINAL DA RV BERD Ké ) codi ng) hypot heti cal
PFI4 057 r%t ein, conser NFFLE NDVSSTYDKIVNRI NVMDLSKLKR ( SEQ

STy RS ONT S AP SEER K PN BEQIDNS 52318 pos. 515- 543
Al | PEL2520wWt Annot ationl Stanford (protein

P 1 o BB PR R oo e
MALG6P1 3R RACWFBOREBIEMIKAL IR RNV S 2
NITNINKNI@I_K%@\JL@M@s%Jd %E%m/f??,ﬁm? ARYNHSE HE SEEQ Ths Es NI B Bt RE VR FEE)
PrA0170c(PECRVBIEH) G4 2FIfb DR VM fnot at i on! Stanford (protein
VNNLDSTY YNNG lNyt(H'EG)ﬂkmyﬂEEisﬁimdlhlnglnn@t@ﬂssﬁﬁJKIVNYESKIEELEKELKEVK(FEG)

NITNINKNTERt5P ORI RESVESREENKL ( SEQ | D N1l 1) Sanger 3. 160

MAL13P1 .3)1@Gp@&&_ooﬂzﬂsﬁ1:K‘HﬁNEISSLKKELDILNEKMGKCT PEG)GGLKNSNHN 3 g
IDN150Pf a3D71chr 13 1 | PFI 3_0065] ANNOf at 1 onj Sanger { protar yiNsm GEQ

B R S0k 0 QLR NS08

LDENEDN

SINK SEQ@D @767 307 pos. 16- 45 SAHNERERTR IR ey

PFD0520c(FHGIPRGS baa; hg J E 0088JAnnot at i onl Sanger rotein

DILNEK M( caty 0 . éﬁg -ﬁ}%&ﬁ%%ﬂ%ﬁég §E %i%L%%%leMTL IKVS’EG)EI\LKKYNNEISSLKKEL
EKLVKHLDVI DKLI ENI YDNI NNLNEYI NK ('SEQ | D N113) Sanger

PFD0520c]| ?c%l@Kgg%El\/ﬁg]g(.l{DWBQLQQ@ITRKNHEFLKNKMQNLVLTMKKSTADDKRFQY (SEQ ID N° 159)

PFD0520¢| B R B/ AcstmidBend bRRL BRI 2L IsBdibRanger (protein
PED0S20 codi n hypot hetical protein Locatli
d lhﬁ&*ﬁmﬁiﬁmﬁlf%mwmmwwsw@@wm (SE48D Sapiger 1

PFD0520¢| BnobStQRIGDEGLDOS NKEBEANBBEX | EXNIKELEETNNTLENDIK VEMNKGNLYKS
mﬂmQH¢$@3EWF@hﬂM@g$UNﬂLlSPl.963A@notationtSangerh 5?3?3%%

PrD0s20d RSB NEBE; FRaaL Al T IoR I . E0L(SEQ IR 163)
NCL (O T o N0y O T T =—

3.350 335 pos. 885-909
Pfa3D7j chrl 3_11 MAL] 3P1. 96j Annot ati onj Sanger (protein

A&8@h i &G QP 0 ,

eI ER T RSP AED Rk S Pt aaisgepndombygelected
(30-70 apgigo paids loh@2vithdBe highest coiled-coil score) and are present either in the same

e Pta% lchrl3 IjPFlg 0107j Annot ati onl Sanger (protein

protein Qrdn; %ﬁrﬂﬁmﬁ? Rdest @ fheiﬁ,%{ wigstadsmtigenie peptides were recognized at
various g%%éggg%& %%WW%@%I& §«])7_n%ré ﬁ)vilr\l% ]1'n7 gnd%%iq grreass(”lza%f% 2).

Pfa3D71chr 13_1j PF13_0120JAnnot at i onj Sanger (protein

codi ng) hypothetical protein Location 55

| DRQRDKI NELEKKLEELRSSSEEL ( SEQ I D N118) Sanger 3. 060

306 pos. 247-270

Pfa3D7pchrl 3_1 1 MAL13P1. 147JAnnot at i onl Sanger (protein

codi ng) hypothetical protein Location

NI | Q KNDI EQCQKSI KKI EDNLNTYE ( SEQ I D N32) 60 Sanger

3.260 326 pos. 2069-2105

Pfa3D71 chrl 3_1j MALI 3P1. 1761 Annot at i onj Sanger (protein

codi ng) Pl asnodi um fal ci parum r et

TI VONSYNSFSDI NKNI NDI DKEMKTLI PMLDELLNE (SEQ ID NI 19)

Sanger | 3.200 320 pos. 912-936

Pfa3D71 chr 13_11 PF13_0198I| Annot at i onj Sanger (protein

coding) reticulocyte binding protein 65

| SELEQEFNNNNQKLDNI LQDI NAM ( SEQ |1 D N120)




Sanger _2 3. 260 326 pos.
Pfa3DrJchrl 3_1j PFI 3_0198I Annot at i onj Sanger
wa@ o7 g0520 et i cul ocyte binding protein

2139-2171

VEI KT VONSYNSFSDI NKNI NDI DKEMKTL
Sanger 3. 380 338 pos.

Pfa3D7l chrl 3_1j MAL13P1. 202JAnnot at i onj Sanger

codi ng) hypot heti cal
MLSLQNNI DKLKKSNNNLNEDL RKEabBEX) | D N122) Sanger 3. 130

313 pos.

618- 642

protein Loca

1135-1159 Pfa3D7jchrl 3_1I
0239JAnnot ati onj Sanger

(SEQ | D N121)

70

PF13

(protein
PCT/IB2006/002232

(protein

(protein coding) hypothetical

Antibodpregposenaghiot 8§ peprides HAthWWRe® (6hg/30 20M 26k RGH/BulRA 08k 0H2% R sera from

MNLLREI LKLMIDNI DTLKDKI NE

(SEQ I D N123) Sanger 3.130

Tanzamasa_[xg 3% griylt se;pi@n CP@abia. Results are expressed as % (value > mean negative control + 3SD),

§D7lchrl3 | I PF13_0277JAnnot ati onj Sanger (protein
ratio <0% BRY RGP I/ seTireonttoEndobletsmingddesdt i 5
YIDDVDRDVENYDKGIANVDI-IHLNDVH (SEQ I D N33) Sanger
3.400 340 pos. 284-312
PIRULALCNT T 3, TV PI AjAngotat Panger{(protetn—
seQ1p £odi ng) mal ari & ?ﬁlfceaﬁ%oc at |/lon:- BRIV P %" | Ratio | Mean
GGLKNSNHNLNNI ENKY(EFL NNNBBNSI) NK (SE_Q(J/;) NI Banger| o, | op
N° 4.170 417]| pos. |388-414
Pf a3D71 chf 13_HukMiLia38%5kra3 36 JANNOT AL AR LsanoeT | (PT Qofulbian sera
codi ng) hypothetical proteiin Locati 10
1 NIVRIIONRNVNNAWNNIVNIINVIINGANSVIN (BEQ] T DoNBH) 0.1k GR 33080 g 0.151
308 pos. #408-440 Pfa3Drlchi] 4l PF140013| Annot ati onl TI GR
protein coding) hypothetical protein Locatipn=conpl
2 PYLRRAKHANC NS QOGHNNE Y SSVNVY YENEFN(SEQ+B, AR5 15
TIGR 3,410 341 pog. 3077 40% S 2 e 5| o118
3 |Pfa3D7j chfT 47 PRI450045) Agnot afgi ot TH GR(Pfogt € g —d o
codi ng) hypot hetical [protein Location=gonp)
4 JARDDI QKDI NKM=SEL NMVSINED MRLD  (48EQ| T Q2N3b)o 11k GR 3,000 5 0118
300 pos. P7-123 Pfa3D7lchrl4lPF |4
5 10089 Annot atl onl TI2GR| (P2t ei nzcodi rrg) hyymdhetingal| 14 nd
prigiBei*fr Lpcati gn=conp] 20| NI TNI NKNI EN] KNDVSNL NNVNDSNQ
6 ((SEQ | D N38%2 TI|GRI63. 2402@24 pos. | 232- 250.107 nd nd nd
Pf a3D7] chr141 PE14 00931 Annot ationl TIGR (protkin
7 lcoding) hypdtheti Eal |pt-Bel n 2ocati dn=| ¢80 nd nd nd
5| SSNNLSDQ NHCNNINFOH-NSTENNLR (SEQLLD N3B) TIGR 3. 0100
301 pos. 2419, 3445 02% | 36 26 0274 15 5 0.101
Pfa3D7jch P40 nrotat-eh-TLGR (protein
’ codi ng) hypg%hetical gM n%ﬁocatﬁgn—cgﬁ?SZS 26 10 0132
10 INNNVNNI NMNINEINST ‘\/N‘Wm“ NNSVIYNHNGSEQ+HBN3A—H-GR—3-240
324 poS. 12%{149 S INNVTRS 19 B 0.117 nd nd nd
11 |Pfa3D7] chif 144 PF1Z5;0385) Aot apiond T, ¢ tety
codi ng) hypoth?tical ;q%?e anocatﬁ%n jgiﬁg %8 28 0.136
12 |LNSLERTVASL 'KQEHNNHng SR D W26) (3§ T GR: 313755 0174
337 pos. [7-38 Pfa3D7|chrl 4] PF14_0397JAnnot atl]i onl T]|GR
13 |(protein |cozil ng) hiypotdmti calzgprot exn,| @QRSEF Vsl LOC4 0170
SLLDTLEKSVKGE DENI EKYNKELNV KCKI (SEQ I D N127) TIGR
14 13 P7e@4871 pdls. | 7010 0.266 40 0.185 44 3] 0215
Pfa3D7l c r141P:I4_0444jAnnotat|onITIGF (protlein
15" lcodi ng) Hyp¥t hetildal | prids ej n SLoclat ilon3conp! | 35d nd nd
NNENDET|wKIKKD NKLNEKI EKYDNFVKM |(SEQ |ID N128) TI GR
16 13,130 313 pbs. | 29%- 319-1Pt a3D3f chr 14T PA14.163 | nd nd nd
7 05041 Anngtati-optT-GR{protein coding) hypothetica
protein LocHti bn=tonpl% 12§ DEL ERK] |[EKLKNEL SKESHNNNNI |( SEQ | nd
18| D N129) 57 32 0.210 38 7 0.100 nd nd nd
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TIGR 1 3.870 387 pos. 550-574
Pf a3D71 chr | 41PF14_0535JAnnot ati onl TI GR (protein

we oai7iog)52hypot heti cal protein Locati on=230 40PCT/IB2006/002232
| NNI DDHI NNI DDHI NNI DDHI NNIE ( SEQ 1 D N130) TIGR 2 3.470

347 pos. 522-546

19 PfEPO7®ehy | 21PA14 505353Amdt atg onl TIIGR[( QIR &1 Nyq 4 o
codi ng) hypothetical |proteiln Locati on=230

20 | NNI DDNKNNI B®HI [NNIODDHI M2 ((SEQ | D Nb31) eiB3Tl GRa3. D7%hd od
07 pos. 166-190 Pfa3D7| chrll 41 PF14

21 p574j Annot at®onl TBGR|( pABt éi n26codi n) hypeshét im@al nd nd
rotei n Lecati-gn=24538 | KS$I NEKI KNYDSI | EEQKNQLENL ( SEQ

22 D N132) PFEB7d5W® | 0181 | 67 10 | 0146 | nd nd pY
KLEEMKQKNI NDI-SBDELKNCHEQUNSYSRNVANVEK (SEQ 1 D
23 70203 | 7 7 0.134 | nd nd nd

N134) 50

7 KNVDTVYKN FNASHDMVDASGNENSH(SEQ
| D N135) 150 | 7L 00 | nd Tond | nd
h[}sﬁ VDMKIVEK ] DVNNVDQVDVIKIVEQYDYKMEQVDVKIVKRMAK  ( SEQ

25 =5 a1l sppP. 12j 0.153 98 12 0.134 nd nd nd

KN HHNNLETN-NDYNKKIE KEGDSQLNNL QL QCE NKI_K
26 E@@%a@g% E’FO' ?)3)7‘&?61 T 43 12 0.148 31 15 0.113

> NENNKEV‘NK“VN???LK%%&E N EVIMNKEVNIKIVDEEVNKVNKEVNKIVNK
(SEQ I D NO 138) L13P°961 9 33% | 0237 G 0.124

g -

35 EDIANEN BKKEG) RN B TREN KNSR QSSFBSYENEMVC
LEK ( SEQ | D N139) ~60 Ay i nd
QNKVENDVN | KNDWNI VRN NVENDMVN] | KNDVNI VEKDVN | KNDMN

IN I AL WNN/ [ | h I\‘I('\ 1/1-\\ Dcl 11R\/\l|

|
29 f MMN}‘W!G&“NE? NHHN C EQ
’ W7?<( NBLTELSOKNDEEAKN 1%4BK | se® 1D nd nd

DFLDVI YYKLNI’KEI NKSLTE
ASI DNINKNI NCI NNDVDNI NSRRI NORi Hki RENYENZ sEQ?f D | 3 | 0138

30 |NBfl) 02195 Pri0350ct
18 0.169

31 N]J472)135cPI-L1SQJU / 0.136 707 9 3
NFI KELELQI KNLNINEI NTL \IDI\/LKD:EEEI RVLNErLEER ?SEQ fbIno

32 | MBN3PTMTHFLDI30W o 0.123 14% nd nd nd
KYKI El NVLINDEI TKLKNEI \ITYKNDLKNI I\IATLDFYKST (SEQ I'D NO

33 1488 _02PF13 01201 8 0.125 10 7% 0.121 nd nd nd
NV EYAEL 1]l DRORDKI NEL EKKL EEL RSSSEELQKNVI K ( SHQ | D NO

34| Mg)3PLER% WOLIR007/ ©2052020PCT/ 11B20061200223244 PFI 34 023944 nd
ELYNMNULRE! LKL MIDNI DTLKDKI NEI KCSYAFLIK ( SEQ | D NO

35 15%1):";91;?3%2ﬁcl TIK L NKEL2SEGQNKBP. EKIL B M KEDEETNMh£NE>I Kn nd
NEN

T (SEO-1B 147 5 PFQ701111
N NI PNLKSVDNYL EKPRINKI RBLODNIOKDR 0SB0 (I DdNO [148) nd
AAL D) g _DI\V!\‘IE | PQ! ! DE! KKK' L CKEI KVANK (QEO
37 i"%ﬁ‘@g{g) 1622 ']__1‘60 4b P38 21 17% | 0.129 nd nd nd
IMKKEONEHEKINIKE EOQ 1 DINO 15Q0)

38 CeRERIHOT! QNN HKNIKEQSMEK = )
PFD0970cl LE%j\u NNVDEK] N c;NNl{l TﬁﬁchE?ka( SEQXi D|NO8 | 0135

§7 [ IhA) 02 RF 14 @5 7THT TEK NEKHENYBISHEEQNOEENERM-( SEQ
| D NO 152) 15 PF13_ 01981 AR S DA B A nd

45 | TPREEEQER NNSNQKL BINT CQgl AN NHEGE (SER 53)
MAL6PI . 37( PEG) PFBO145¢( PEG) PFI 4 |00891 Rl T (AT

93 | KRRNVBEEL HISRKNYSE T NEBIEET | T FEG) | TT SoCSNKI MNYESKS EfL —
LKEVK(PEG) 20/ NI TNI NKNI ENI KNDVENLNNVNDSNG (|SEQ | D NS

72 | 1B4y_0014 54 11 0.155 48 10% | 0.150 nd nd nd
56 PFD0685¢ 16 5 0.096 63 35 0.224 8 3 0.096
63 MALGP1.61 19 1 0.144 40 10 0.191 nd nd nd
86 PF11_0207 70 57 0.554 62 48% | 0.263 59 36 0.295
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WOy /D2B3). SNKI

PFA0170c( PEG) MAL6PI .

37(PEG) PFBOL45c( PEG) PF14_00891

VNNLDSTVNYMNSTGNNI NNI ( PEG) KKRNVEEEL HSLRKNYNI | NEEI EEI T(

VNYESKI EELEKELKEVK( PEG)

PCT/IB2006/002232

NI TNI NKNI ENI KNDVSNLNNIVNDSNQ ( SEQ | D NO 155) 25 MNALI

3P1. 304(PEG PF0O8 00481

119 EMAKRYNNEI SSEKKELDI LNEKMEKCT ( REG) GEKNSNGBIoNN EFKYNTEN T 5008
ANNVNSIE NK ( SEQ |l D_NO |156)
39 PFB®PESE ( PEG MALI 3PI . [30493PHG) 2PF08_8048] 0.199 21 3 0.110
| DENEDNI KKNKSKI
88 POREKEKYR( PEG) | EKBKKYNRESSSSL KMEL DI L NEKVEKTH( PEGHGE KNG nd
JHNLNNLEN INMNL_ 30 _SINK (SEQ | D NO 157)
64 bPAISSYT( PE PROS 00480 BB MASBP| 0 | 0018 | nd | md | nd
137 TFKKL w\l:l SEGNKEL EKIL EKNIKEL EETNNTL ENDI KV(PEG) EKLKKY
102 N'\E‘Lgégf_ 'zrk 32770352 75 43 0220 | 21 8 0.111
=5 PHiNEK g(p&:*' PER) K'gﬁm EFEEHSERKNYNH-ENEELEELT (SEQ | D NO
158) 35 PF DBE i 0,127 ‘53% 35 0.221 49 8 0.144
99 AN RPRM _N-'"'DF“" i IERFRIKNHEFKNKIVONIEVE TIVKKSTA.
DDKRFQY (BEQ | D NO 1539 PF-DO 2061 23| D188 131 0.108
61 [El pripbdd YIVKSR NI MeENA YIS, VEQRPKMHOENEK(SEQ1D
NO 160) 4D PFD(520c! |I KELEETNNTL \%Vr\ KVE i nd nd
68 [GMAVIRSRIAL LGNV, SKAGEsT KRl YV 5ER d 80N #6819 | 0.199
PFDO520cl '
112 Friy& 8P0R| KHL EGL TEKKL NKELSEGNKEL EKCEKNT KELERE TNNTEEND Y nd
EMNKGNL YKISRLALLKKNKY | RI SKACEI | DKDI | YMK ( SEQ |1 D NG
125 |1 @5y PEDI6 20T 3 0.145 24 12 0.165 nd nd nd
MRHKI SENEI | NKI_IDSI NI KEVKDASACMNNYTNFI SI KLKKNREG | HSl QRI
121 w1 EGL (SEQPT D|NO1163) 01465 | AntBng| t Heése| 16131 peptaiidi © nd nd
seguensesi—95—¢oiledscoil segnents were randomy
153 Isel'ected | (30-70 Zni no®Bi fis Ponfy WSt h| toHd3 hj glest| nd nd
HIl BN PPN seore)-anhd—arel present either in the slanme
127 LLIHF14C I ] COTC Ctt P> H
pr ot arn o |19r)1 di f ere=n?r8nes.24l\/b“t 16t W& ps5nd nd nd
50 [Seireigd [@antjgen s—Wer-erregoghi-zed gt 50
various degrees %9: '15gy a ‘pangl 1 f serdfr oﬁﬁi onoP$ nd
71 [T MALTG13 W epde ngr 12\1""”‘1‘4‘ 214 WO 200+ 520
PCT/ | B20306/ 002232 Tabl e 2| Anti bpdy resggﬁds_e gal nstd nd
95 |9%Fpepki des ssynt hgsi zedofS| Ng3 37| aggt tT 385 QI
Bur ki na Raso, 42 adult serp from 5 Tanzan?a and 39 nd nd
128 ladBl4to4gierla fir o Col onbime Result5 ape exnsessesas g nd
(val ue > |nean pegatiye control + 3SD),| ratijo (OD |exp
69 | /MpgBRISOD n22gati vid cprtiwol ) amd hotis def enm Nedyd Nd) - nd )
Proteins (% Rat|{o Mean % Ratio Mean % Ratio Nean SEQ
41 BTRYE 0D (% 0D ¢9% | @D23NO Bur ki na Faso.1sErja nd nd nd
nz seral Colonbi an sera
96 ‘PW 51 32 0.280 74 31 0.281 56 28 0.164
101 PFL1235¢ 19 5 0.144 12 5 0.122 nd nd nd
109 PFL2310w 27 5 0.172 17 10 0.217 nd nd nd
113 PF13_0088 22 14 0.167 21 5 0.122 nd nd nd
43 PFB0765w 27 8 0.161 17 7 0.143 nd nd nd
153 PFB0765w 57 32 0.144 62 27 0.154 nd nd nd
48 24 14 0.188 21 5 0.147 nd nd nd
49 PFC0760¢ 30 11 0.127 67 45 0.201 26 3 0.103
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waodoong2esde 4 16 16 0.254 40 12 0.114 21 5 0. 11BCT/824d6/002232

| PFAO170c 14 3 0.168 38 10 0.154 18 8 0.151 2 27 5
0.135 100 55 0.252 28 5 0.118 3 27 5 0.146 48 7 0.109

32 0.236 43 29 0.219 nd nd nd PFBO 45c 6 22 16 0.201
0 12 0.107 nd nd nd 7 4 3 0.141 24 7 0.120 nd nd nd

59 B FES0OWBY 0| 294 36 26 Q. 2720 15 B 0]1027 9 @P78[0. 7494 56 —
0.0 258 P6 1000.132| 10 35 5 0.185 10|7 0.117 nd nd
110 ngPFL3R054| 38 0.1285 40 02400458 28 28 0] 1666 L2 @5 &1 nd nd
242 74 A5 Q. 307 26[23 0.174 13 27 2y 0.214 38 24
124 EASPIGH! b6 0. 17077 14 PEG245Y 41 36 0] 26B94p 21 0] 185 | 0.136
78 %@81602%21{5%&1579%7? 116;39§1Q1?A:;dq{3?d101%°/°12 d)r?%.ﬂzsnsgs ig 36 | 0.192
158 m%%%"% 085 P1cl?“/ ;:E;Zgg%’/ 002932 | 199PrDIToW 275 | nd |
Gl A e A S e R
BT A nd 152%2543507”8. 2654 @ Stl%{\l 3!‘0;%‘?;] ijggi% oo
o gﬁ?jidggﬂg 1o 0 148 B1IE b 13 |27 54| 3670 b6a ol 330 | 0100
139 [OM2BRPIB [8 07 124 1428 MNZGPL. 36 22 330- TQ2169 193001 113 nd
nd nd nd | 29 MAL7P1.162 3 0 0.12P 24 10% 0. 19 nd |nd
140  |nPFCo345w 51 46 0.302 75 73 0.505 15 5 0.107
141 PFLO115w 51 11 0.107 38 8 0.097 nd nd nd
142 PFL0350c¢ 32 24 0.240 75 43 0.163 nd nd nd
A 143 3 5 0.4129 8 3 0.097 nd nd nd
144 PFLI930w 43 11 0.107 28 3 0.105 nd nd nd
145 PF13_0120 30 8 0.099 35 8 0.114 nd nd nd
146 PF13_0239 38 5 0.100 20 3 0.089 nd nd nd
147 PFD0520c¢ 59 41 0.401 88 53 0.406 28 10 0.128
148 PF07_0111 19 3 0.129 20 0 0.130 nd nd nd
149 MALG6P1.254 41 5 0.127 30 19 0.198 nd nd nd
150 PF11_0424 38 8 0.131 50 30 0.203 nd nd nd
151 PFD0970c 43 43 0.200 78 50 0.319 10 3 0.107
152 PF14_0574 35 22 0.216 70 38 0.188 nd nd nd
133 PF14_0089 62 59 0.570 100 98 0.825 85 74 0.583
159 PFD0520c 59 30 0.201 40 23 0.198 nd nd nd
160 PFD0520¢ 62 46 0.290 70 35 0.239 nd nd nd
161 PFD0520¢ 92 68 0.520 88 73 0.496 74 49 0.462
162 PFD0520c 86 54 0.447 88 78 0.689 46 28 0.354
163 PFD0520c 46 24 0.193 90 83 0.650 33 23 0.284
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30 PF1 ]_0213 16 5 0.126 45 7% 0.128 23 3 0.138 31

PFL1135c 0 0 0.136 33 17%0.193 36 18 0.169 32
wORWIBRE2A47 O 0 0.123 19 14%0.189 nd nd nd BGI/IB2006/002232

PF130277 19 8 0.125 10 7%0.121 nd nd nd 34

MAL13PI . 336 11 8 0.207 14 12%0. 144 nd nd nd 35

AhL4 00 4 whG oRdnsOnetb &leb O fidd ¥t I L Vidying ﬂ'@)% 2(§ﬁto 10,000 amino
PF14 0093 0 0 0.138 52 10% O. nd nd nd
acids. Byrq of hesesproteinsdptgBEF 2‘1_01)3% ]EF D@SQOQ)jcqm@hlmdg aﬁt&emc peptide

(SEQ Igﬁ%gog% ‘é}% %@ nglcsfllﬂi Ysy5ghe R, Qﬁ%%gg}é %ﬁqu%@%plgg poprep‘ades and

tested BFER2BENOHH YISO, k6 s‘(?eel[%% flﬁ@esg dond MClngl?ﬁgglgl}g &9
PF110455 65 35 0.188 40 0% 0. 113 nd nd
recognizgd by 19:196% of gdulogera fivs0BwdtinicFase) TaEiBaIfPEEJ&BGSIOmIﬁa B\ ffinity

. 24 8 3 1 0. 144

purlﬁe(gag%gdgag I%%glgi ezﬁ%raﬁlae 1n%gpe§|§?q g]@g%@clﬂl?so}rs 1@5 eeLagHIpwY;
]

SRS 080 B 9315, 0 2OCTL080820 LRI
childrepfgatrsmE shawn). 0. 093 28 8 0.199 21 3 0.110 88 PFI1_0240
53 0.086 28 5 0.124 nd nd nd 64 N@BGP iésgzzg gsz e
8 nd nd 102 PFL1605w 2 0. !

2%110 gé%%ly%’i“ %a%!&@tg BTSP%%’@E%“SW Yequencg coptpinkep 155 amino

e 1598 U8R By ot Dy Gndo Bum i ol BBt R e

aSbng@ﬂﬂﬁﬁhﬂﬁsﬂwﬁmﬁﬁlﬂdmﬂnﬁﬂ&&M£&ﬁﬂeE&ﬁmﬂﬁﬂﬁ&ﬁ%ﬂﬂdﬂﬁﬁm%%%
0.199 112 PF130065 11 3 0,119 35 5 0.125 nd nd nd
P l'efefa%‘gé%léﬁi%%%ﬁ%m%%n ot tha 3P4, rofepablplssyidan §0%din nazucm less

than 909/(.12119111%%81% gn %eg 54?1 ?}ﬂi%gth@g sﬁgctﬂg sec]t%?icg (’):ilt?ig il)gp%IC% e invention.

Preferably also these sequences contain at least 20, most preferably 25, more preferably 40-
and even more preferably 50 contiguous amino acids in length in common with sequence of
the peptide of the invention.

These biologically active fragments can be prepared by a variety of methods and
techniques known in the art such as for example chemical synthesis (e.g. multi-channel
peptide synthesizer).

Furthermore, since an inherent problem with native peptides (in L-form) is the
degradation by natural proteases, the peptide of the invention may be prepared in order to
include D-forms and/or "retro-inverso isomers" of the peptide. Preferably, retro-inverso
isomers of short parts, variants or combinations of the peptide of the invention are prepared.

By "retro-inverso isomer" is meant an isomer of a linear peptide in which the direction
of the sequence is reversed and the chirality of each amino acid residue is inverted; thus, there

can be no end-group complementarity.

Protecting the peptide from natural proteolysis should therefore increase the effectiveness of
the specific heterobivalent or heteromultivalent compound. A higher biological activity is
predicted for the retro-inverso containing peptide when compared to the non-retro-inverso
containing analog owing to protection from degradation by native proteinases. Furthermore

they have been shown to exhibit an increased stability and lower immunogenicity [Sela M.
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127 PF14 0397 19 11 0.143 24 14 0.162 nd nd nd 50
PFC0810c 27 14 0.152 29 19 0.175 nd nd nd 71

wORW07820528 14 8 0.121 144 5 0.130 nd nd nd 95PCHIEGDN2232
5 0 0.101 53 18 0.156 nd 1'd nd 128 PF140444 11 8
0.126 29 12 0.139 nd nd nd 69 MALG6P 1.131 22 14 0. 141

and Zi@aan1R, Q997)Difftrend rdlek omaﬁﬁwg&%nﬁnﬁl&e%%é&%ng PadBB 5. 11,
nd nd nd 96 PFL0250w 51 32 0.280 74 31 0.281 56 28

449]. 0.164 101 PFL1235c 19 5 0.144 12 5 0.122 nd nd nd
109 PFL2310w 27 5 0.172 17 10 0.217 nd nd nd 113
PE13 0088 22 14 0.167 21 5 0.122 nd nd nd 43 PFBO765w

R Rl 417215 S o RS TR STy s

mSelaﬁad%bﬁnm (1887)PFC0760c 30 11 0.127 67 45 0.201 26 3
0.103 17 WD 2007/ 020520 PCT/ | B2006/ 002232 59 PFE0100w
24 14 0.220 33 2 0.1 7 -nd nd nd 110 PFL2520w 8 3

i R0 5 e NI By b

do not pepggllyggliersprinysy sequence),igeluding FOOR o in titro@hdmRabdrRftization
51 0.176 93 65 0. 406

of pept@zgg %%”&qitg%tloﬁj 8173' ’!@% 03 1&@@7136}11%6%% mgélf%g[l@‘lsﬁé 33

glycosyhatidn]18%., tH38 nifde by Q@&ﬁ%@% thd of¥; tﬁ)% fgt?{etgs ?ggﬁéﬁldg :hurdng its

0.100 139 MAL13P1.96 27 14
synthesis/d pregssuEEpS R [ghey paBRssiE s7t@ps0e Ega,aoyﬂﬁp&lﬂg i@ heptldelto

142 PFL0O350c
enzymeg St iy G it €83 kgl ol oo ptsoreghioo s ng
enzyme®. ABF invtuded ardke ﬂ%e?@h&ﬁ%@% %ﬁoxg}ageg%naﬁo gmg Télsg)cgleg 4. g.,

nd nd 145 PF13 0120 30 8 114 n
phosphotyrosine, phosphoserine, or phosphothreomne

Encompassed by the present invention is also a molecular chimera of the antigenic
peptide of the invention. By “molecular chimera” is intended a polynucleotide or polypeptide
sequence that may include a functional portion of the antigenic peptide and that will be

obtained, for example, by protein chemistry techniques known by those skilled in the art.

Particular combinations of the antigenic peptide sequence or fragments or subportions
thereof are also considered in the present invention. Preferably, as disclosed in example 4, the
combination antigenic peptide is selected from the group comprising the peptide LR162 (SEQ
ID N° 154), LR162A (SEQ ID N° 155), LR179 (SEQ ID N° 156), LR179A (SEQ ID N° 157)
and LR181 (SEQ ID N° 158).

The present invention also includes variants of the antigenic peptide. The term
“variants” refer to polypeptides having amino acid sequences that differ to some extent from a
native sequence polypeptide, that is amino acid sequences that vary from the native 3D
sequence whereby one or more amino acids are substituted by another one. The variants can
occur naturally (e.g. polymorphism) or can be synthesized. Variants possess substitutions,

deletions, and/or insertions at certain positions within the amino acid sequence of the native

20



10

15

20

30

146 PF130239 38 5 0.100 20 3 0.089 nd nd nd 147
PFD0520c 59 41 0.401 88 53 0.406 28 10 0.128 148
WEE®7040520 19 3 0.129 20 0 0.130 nd nd nd 149 PCT/IB2006/002232
MAL6P1. 254 41 5 0.127 30 19 0.198 nd nd nd 150
PF110424 38 8 0.131 50 30 0.203 nd nd nd 151 PFD0970c
amino #3d dSjuen@0Bmigo &Ad OutdfihtibBs Felekd deflked aPELAIRIA VAR Bne of
0.216.70 38 0.188 nd nd nd 133 PF140089 62 59°0.570
the follgwmediyegrauns: 85 74 0.583 159 PFD0520c 59 30 0.201 40
23 0.198 nd nd nd 160 PFD0520c 62 46 0.290 70 35
0.239 nd nd nd 161 PFDO520c 92 68 0.520 ?§.§f52g432
L. Bhall QliPhatie2nonpolr BEEREAG G088 r&ddRs: 4414, &8, rd>
8 o.3g4 %6§1gFD05200 2% 24°0.193 90 83’ 0. 650 33 23
IL. é?@é@oﬁﬁngQhQBG#ﬁﬁwggzQHRQMEJEmﬂoe/002232 Thus, 71

I A ES o A Mk o i per R At B0 G O

IV. pigel @bmatRf4id0&8 @he ARPORR0C) cont ai ni ng anti geni c
eptide. (SEQ ID N38; 147) were chem cally synthesi zed

L
V. g%l‘g& adiphefice eRPdArarTidyns! Mgt, peylie pal,des. and  t est ed
for recognition in ELI SA assays (see Table 2). These
novel protein fragnments are 5 recogni zed by 15-100% of

Non-naagillainisetddd eamiBuidihadifcad oy claneanyamnagd Col onbi a.
Affinity purified antibodies recognize parasite

infected red blood cells. In addition, the fragnent

R R MR —

species (hat@mpiddes ahieWdl . anfifeniBp &gl 68%hkE YnRGHbY 8}1 hRAGERERof,

refer to a part of a sequence containing | ess am no
Applicagtsihaxe shpwrothat the upeef anrpatigerde eonkénilbdontusitive pif iltbeinedntion
. j ' hi.s.seguence can he used as |ong as
mprov R o e S SR 0P e quiives
which afe ianolwed fHthe bardesi MeStferemr RERARL Yndc-Bhsie gh’l‘f@%@gly_ confers
contai ns | ess than 30% preferably |ess than % "in

greater T%Irs[up‘r@meg pratection. Thesantigenis aeptidss aciyds freg dr dénkedtopdtaer. In case

: I Y ence of.t i de _of. the .
sid ot B SSRASLYRBINEDNGE 1L REBL L SB40L AL IS wparatnc
such as REGI (Palstethy2éhe diasl). pr ef erabl y- 25, nore preferably 40-

even nore preferably 50 contiguous am no acids in

Prefer aq?g gl@? Htiganie sApkiH opmpositeanie sdlected fromithe geppicdmprifing Ee

. i i al I I i a nt n be
combiBYSAI 08 IEI65E i 28, SELLY 8614 Y6 L SAIED! 8o 03,0,
4, 34,24, and 37.

Also encompassed by the present invention is the use of an antigenic peptide or of the
antigenic cocktail composition of the invention for the preparation of a vaccine composition
useful to stimulate an immune response in a mammal. “Mammal” refers to any animal
classified as a mammal including humans, domestic and farm animals, and z0o, sports or pet

animals, such as dogs, horses, cats, cows, monkeys, etc. Preferably the mammal is a human.
To augment the immune response elicited, it may be preferable to couple the peptides

of SEQ ID NOS: 1-163, or the antigenic cocktail composition, to any carrier molecule or

carrier proteins. Various protein, glycoprotein, carbohydrate or sub-unit carriers can be used,
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techni ques known in the art such as for exanple
chem cal synthesis (e.g. nmulti-channel 20 peptide
waynieseeer ). Furthernore, since an inherent PCDB2006/002232
with native peptides (in L-form is the degradation
) by natural proteases, the peptide of the invention may
includipg bytriep imitd ito) tetaniestotaid/ o, digieh&idf 0K 518/1608/ Beudomonas
muta1t" ret r,qa-i nverso isonmers” of the peptide. Preferably,
1 CRTIEE-GRRGER QBter [eBbEanS mspteinpawystalling bacteriat celihsustace layers,
variousCAdb | | [ f . t,he inyention ar .
D oneigoEs Foroh BpRER: Ll 100 par Kkl iaf hemocyanin,
recombinpoherotokined ) I Pemin, 2ol B thRinVKicbbielHen i Seki G}HRA,OEacteriﬂ

t eguence | s reversed and the chirality of eac
ﬂagellaaﬁf%%“&%‘f‘ghﬁ%éw tRgembyantipxin Adbeptide dendrinene(mdtiplebatismic
eptide : EYRP R otectin he peptide from
bep ﬁ)g\ %1?23 #tg? eol ysi ss ’S %‘;8?1581 tEfrﬁ%eﬁleefngBe%i fIFﬁﬂ“ éeg%lglstt‘??%m
Comm@fsaldm‘cheme,ri_%}mge @fisplBhing peptigpef iahd Badﬂ@iaeﬁ}ﬁ?ésg,aeltﬁ%mgl{t of

tﬂ_hgigro | tival ent conggund. A hi gher biologica

peptides tq fegerpbinpnt TGl ang/erqilersuitatlteonstitventsi nver so

cont ai ni ng pepti de when conpared to the

non-retro-inverso containing analog owng to

Jor askd@ivmi, the pepitdes &€ SEQURD NOS: by 6had, tHe at{RhRI BERES tomposition
thei Furthernore they have been shown to exhibit an ’

or thell CHIUP gHEHHIR PaHPT Projeingrgay bawdwthenmined geth aijuwanfsSe kkiciMin

. J9 4 B2006/ 002232 . and. Zi span E.,

O B P e e e R R RO it oo

mediateg enomip aespbMSEBuch adhivants448 Inc iRt big-atd W 2RtREINVBES- TDM

r ed for, peptides of known sequence as
+ CWS GG MFFfenilaimbeter emalsiogshe inphaleZSinmmalebd 995 sorbitan
t ent .i.nventi ar. ) -
T e T R T
genetic motambf Jiphtht:éa topiri)NSquale QUSET PHARMQIGE@TI%AL@ FOR®. P
Ovalburh) y#gﬁ*chen1cal derivitization of peptides, e.g.,
valburyn (S JoRUBA CAKGRHAN NNG.), Alveginiun phosjthdtearet(SUPERFOS
1 . ) - _ , .t hose nmde .
RO e R LT B DO R B i3 ot dicsubni
(CTB), Qbelemgoxins stfjjaﬂith%iteﬁn &nﬂbﬂﬂgﬁﬁﬁﬁﬁﬂsﬁg p?(?qtel'npl\/fu{[‘é Q{ipeptide
rocessin eps, e._qg. exposi n e peptide to
(MDP), 8 Ry RSElrers: @RV@@%‘ERGH I&ST@TU?EN@rmﬁ amulsion
£5% tj " l.ati .en s, Al so .
oGR8, 6, 1B SRR 90 SR A e
4), Avridiog (M6 @$1ARMKEACEUTICALS)PBES RIOIY(BSVER), CRAEBNSHGHAAS
y the presen

Calcium;g@@gﬂgfe@??k&gﬁggﬁ Ih%(ée)g &%&?@E (Bisch cofpolyimeer @120HENMECEL
CORP. RSRERIS 1 CK D BRI oA MY R PR AL T
CHEMIGABS). ieyPGriGIENISY o RIDA RMNSEURRCA L 9 Bn@ E b e AN @ené
Gamma RSl 883 Lnat ol BrOTECH CORP. ), GM-CSF, (IMMUNE CORP. ),
GMDP (PEPTECH LIMITED), Imiquimod (3M PHARMACEUTICALS), ImmTher
(ENDOREX CORPORATION), ISCOMTM (ISCOTEC AB), Iscoprep 7.0. 3 TM (ISCOTEC
AB), Loxoribine, LT-Oral Adjuvant (E. coli labile enterotoxin, protoxin, BERNA
PRODUCTS CORP. ), MTP-PE (CIBA-GEIGY LTD), Murametide, (VACSYN S. A.),
Murapalmitine (VACSYN 8. A.), Pluronic L121 (IDEC PHARMACEUTICALS CORP., ),

PMMA (INSTITUT FUR PHARMAZEUTISCHE TECHNOLOGIE), SAF-1 (SYNTEX
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20 obtai ned, for exanple, by protein chem stry
t echni ques known by those skilled in the art.
w@anrioeask@r conbi nati ons of the antigeni c peptPCPIB2006/002232
sequence or fragments or subportions thereof are also
considered in the present invention. Preferably, as
ADJUGANE| RORMULA BOMNBHER ON) t Sieary COrdRiRaBIOOHEM iTQﬁ{l:UQ’EUTIC

i de i | d_f h
INC. ), ARty (B BT S BRAPBUNIGE IC: L FtbamAy- SR (ORRRON),
70, _ LRI79A (SEQ ID. N 157) .and
e BTSS0S B S0
dimethyldivktadesyl-wimicaivis bﬁfmfﬂaea\daatabg@mpqms]@Eirﬂer;Ed"f@ﬁoigfd‘?) Inject
"varjiants" refer to polypeptides having am no aci ’
Atum QIS Monopbspbrmt bipict & (5 B MMLRH CHEbARESEAR B | ve
no es . .
ML R N KSR ks ARt e e D e
AdjuvaniSysteani TerMetGsldAQs?2 5 URFhmby Cakikl, et he r(Eﬁd?)‘ﬁ%))Iiﬂf, LPS
0

I variants can occur naturally (e.g. polynorphis
(lipopolysgecharide). £ vidine die. Cifa sequmness (Singh stals 990 Singh, dhand Hagum,

et ; [ rgions_at certain position
D VOB I 0 0 B S T
glycolip2@) BAQR0RH 2611 RGNS, |sSBRGHE/(DRERHR or FFA1S) Qal%%h?dr%t@ WS (mono-, di
as

., Amno acid substitutions are herein define
- -, teligre HagRya! RAlYsarchagde), various higosashe fomnnlptibive sgpanips: 1.
Combi s i onpol ar _aor .slightly polar residues:
omblnﬁpgr’ké ognga%qu%gtrd’J ﬁ\fg}l%’ m%olgle usgg IV\(lt_% tb% Ft%t}g’én 6% g{elpiagc;éhei,lmmtmo gen
formulatihas. geluvaasi dugsistetddaredtGly de¥Sr the tnduBdREs ﬁk%g?t
cggrged resi dues: an thei? anidQSJIESp, Agﬁ, d#ﬂﬁﬁﬁﬁy
may alsp e upesh ge, aromatic residues: Phe, Tyr, Trp V. Large,
al i phatic, nonpol ar residues: Mt, Leu, Ile, Val, Cys.

O Non-natural am no acids can also be introduced by
¥R} Ny pRipedsoscontrmeplgees srciternpeTpobitnn abafal to elimiikge an

; t t] ' ocktail .co ition of Plasmpdi um
immune fSofledhd AERE) GRG0 TP ERER comfieed gu nespupiapiids or an
antigeniotodldtail eigasitionn or mi xtures thereof. Applicants have

shown that the use of an antigenic cocktai
conposition of the invention 15 inproves the

r : L. vaccines =since.simultaneous i ne )
A e R T R A e M i S
intravasauarly) itidpbetonedllyp afthegenilsyreahaiehs AR, _s@dé[lﬁflllﬁoﬁjsﬁg l)ﬁélly,
e

confers greater and sustained protection.
nasally of by iphaltions pan erekodimgnthihe fopmpositions sakdurthagetinkra | n

h i ' i tides are linked, they are
pramacS 36, AR LT BORLIEE: 12 oo T
“eudatiniderddEGr (“Rivhivisedritgl eRet HPpYiePln) the %ngrﬁ ?&Bﬂ@ﬁ% felsE
tigenic cocktail conposition is selecte from’t he
contact QfaRiigEePHal; therapeuticodipgmmatic agenibt borGEitdD, i the sibjend
preferabﬁz-alﬁfma%EQ IDN 16, 33, 38 and 2 or SEQID N 35, 27,

The exact formulation of the vaccine composition will depend on the particular
antigenic peptide, or an antigenic cocktail, or peptide- carrier conjugate, and the route of
administration.

When employing more than one antigenic peptide, such two or more, or an antigenic
cocktail composition, they may be used as a physical mixture or a fusion of two or more

antigenic peptides to form a combination. The combination may be produced, for example, by
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4, 34, 24, and 37. Al so enconpassed by the present
invention is the use of an antigenic peptide or of the
wWQ@30o0amei5geni ¢ cocktail conposition of the i nvePCT/BR06602232
the preparation of a vaccine conposition useful to
stimul ate an i mmune response in a mamual . " Manmal "
lecomblm techhigues) Yy el usBlof apaoFidi BAkeAS IR TR RELviLNGY ?f@ B2d
mans, domestic and farm ani mals, and zoo, sports or
antlge%‘éPEPtlélﬁ$ Prelysco-inpary snthesiging ﬂTQICQB’@lnaUall S\’,lthammthout linkers such
f the mammal is a human. 30 To
as, for aug ?Et(ﬁg)%lyghgl @?p‘%{%se elicited, it nmay be
preferabl e to couple the peptides of SEQ I D NCS:
-163, or the_ antigenic cocktail conposition, to any
c%?q FhsPMpATSEd il e @reselttan‘fanépn o o awitibedy Grmraodmszed in that it

recognigé.'ﬁl‘xg 'g?tégegxa n&e%%dé’ %F {(ljne in bo h%%ﬁ %%%%%Ptaﬁ composition of the

inventi®¥CT/ | B2006/ 002232 i ncl ud| ng but not limted to,
t et anus toxoi d/toxin, diphtheria toxoid/toxin,
rﬁ@éﬁ%]ﬂﬁfﬁ@san mmtlhmly”aaa Pragein nigdleduds that I(Balcttemﬂ’(mrslpécaﬁe antigen

[ rial cell surface |ayers,
and belBh 84 B o B B S R S B i Gl oD eE. 126
and Ig\g| ‘Didnitibo@y caaeehpbcldndP&it pdiidzy.ani n,  reconbi nant,
exotoxin A, LT toxin, Cholera B toxin, Kl ebsiella

& anBhedies ofhsAnvesion se also be ptoaigedd for u@ iophssivi um

1mmun€t‘h£ ? fIPxeusre %g%hgs?ﬁtrsge%ﬁ dg@) for s(%gggggqgg% bgng Srocesses such
as afﬁn(ti}’Ali}BE)a,togﬂaiph\yer sal T-cell epi topes fromtetanus toxin,

Commensal bacteria, Phage (displaying peptide on and
When ysgd1 tfbl?qSﬁV?) ﬁa@é@)thelapx, dlashamsihp dy bf thp@pienterscantbe included in a

nd/ or _other su eco stjtuents
P harma&%.ﬁi% 3%{% %]itlg %gnfl ﬁ%mﬁlésﬁ? | éig%a g}lamgg% lin%é 1€ or
pharmatélelcalrﬁdngﬁ)@itl@n@lﬁlﬂlﬁe@a'phﬁl‘?ﬁ%@&wall? Q@cepf%l I, and 0pt1o 1ly can
conjugates With carrier proteins may be £ ed’

mclude\mhﬁmaél}lwaﬁ pecepigblsl exeipiengn The pmmmcmwbmmosﬂ&n can be
admlnls@&E&‘YrRﬁbgscHﬁ%/lpf &l e%%?%eéﬁmuno h o%y&]%@'gégﬁg rmgﬂbﬁ;ubcutaneously,

titers or ce

1y, dhliv@rtysacfbl inAShtisle; r
orelly, B v e (S GA) Ngéégbh%g% %emﬁgﬁdﬁghigﬂ%mosw tn i§

adminigiqygd intigepsguledy Setramusslanky, ool WasalybirtbametBonnhahtiat e
and O. 5%sorb| tan trioleate Chiron), Heat-labile toxin
fHLT tgnont oxi ¢ genetic nutant of diphtheria
gz w}bodgq@m; ﬁ@re(smmemmmm@awamm)o@mmwaﬂy a

mon"d&)é H*E%tdles ére@@ﬁﬁﬁgﬁ%ge%g 537 d-fa)the 455 b SOHbE SRposition
of the 1r(V€ﬁ't1(bﬂ S&ﬁh&ﬂ%@éﬁddﬂﬁﬁ .can be %ﬁé@u&ﬂ%bg I%.(%%%%QIP NOS:

olera toxin A subunit- Prote
1-163 a%gqcembma@& @rwatlmwydlemqmm akde mgtﬂd%)hybﬂdq)mmcaordmg

to well- E_IPOQ?}’I}/ %ﬁg gl%agzlg%%gla %%%W%%nggﬁwgm E& ngT (1991 ,349

293-29 ere&mm lad AikcMisd inRhas
92), Avri }(Ijl ne (C \%s} F}IEIMRMA?:%{LJ‘J}T%SR{%])‘Iﬁ %%/%8@2 ISDS%}fYEﬁfmm the
group cypiEsing eis, ¢S aNRY12, 0-13, 0-14, 0-27, 0-86, a-102, 0-99, 0-68, a-41, o- 110, o-

78, 0-135, a~136, 0-138, a-146 and a-151 or mixtures thereof.

Other methods known in the art to humanize an antibody or produce a humanized
antibody can be utilized as well. These methods can include but are not limited to the

xenomouse technology developed by ABGENIX INC. (See, U. S. Patent Nos. 6,075, 181 and

24



10

15

20

25

30

Cal ci um phosphate gel (SARGEANT INC. ), CRL 1005
(Bl ock co-polynmer P 1205, VAXCEL CORP.), DHEA
w@ MER@X520 DVPC ( GENZYME PHARMACEUTI CALS and FI INET/BER006/002232
CHEM CALS). DMPG ( GENZYME PHARMACEUTI CALS and FI NE
CHEM CALS), Gamma I nulin, Gerbu Adjuvant (CC BI OTECH

6,150, EX2RRAN) theGv1GSH; defyk NG BORPATIONIRNAEST 'ﬁ@*ﬂERNATIONAL
M.TED). | qui mod (3M PHARMACELfl'I CALS), | mmiThe
AB, Pfk@fé@hﬁlﬁ rﬁ%ﬁ»ﬁrﬁcﬂ@&mpmmqu@mmm umapr ep

ool RS AR AP PSSl Moy

TECHNGCDUEYI’%IQ(R@O$ BIOTREBN GG B4 @@MMTJ?)E M@i@ﬁfﬁﬁs‘{f@
ACSYN g Mur apal mtine (VACSYN
UROG QE@HEA@AXEI\IE@P( BIOSGIMDWES

AFFIB?W&M&%WO%%%§ REBHARARTNC.

CELL HERM(@MQ\ME@ RngMﬁt@@MbAtnsr N@U@ ES@CHEMW
HERAPEUTI C | NC. Ther am dea’ (I MMUNO THERAP Cs

SEMBWS QENﬁTrIGS AYC-, NOPROFHIRONENZ SAREUNIER ABEDITECS, KIRIN,
conpl ete adjuvant, al um num
GEMHﬁ% OXI €, Eﬁ?ﬁiﬁﬁdl oct adecyl - ammoni um br oni de,
Adj uvax ( ALPHA- BETA TECHNO_(ISY) Inject 5 Alum

E@é%@ﬁhem R}%Ei%h %é‘i’ %ﬁg@ S,ecErlgIting cells to

SEQ IDTNOSt 63 (6 ) 4so Hﬁ@ﬁlzed. Ribi Adjuvant System
TiterMaxCGol d, Q@S21, Adjuner, Calcitrol, CIB, LT (E
coli toxin), LPS (Ilipopolysaccharide), Avri di ne t he

R APRERR  A90a et el T o s

that mcl'udm DEUmMbO QIS se@by R %Pfegétﬁﬁ)ortlidrpthgl%of e amount of human
gl ycoli pids, bacterial cel s, subunits r(nbact eri al

protein ggqugngegan Vawaiemmmwbowmm@sdxmm di , tri-
tetra-, oligo-and polysaccharide), various |iposone
formul ations or saponi ns. Conbi nations of various

Adffuleinsani®y aBEbEEdr Widnkhnl REHLER! 129 Bk tEﬁnsp(SﬁH%rtgnﬁshﬁe used

i mmunogen formul ati ons. Adjuvant’s adm ni stere
herein Cﬁ%lbéﬁt B4 fpr eantide, withexdnnuhoosd techrofogylas disahssedrabmietoy

oo O B P e BT e

871-5). é]‘nherlnﬁmhtf&s sLESROIREe H3pldy E@Hﬁ'ﬁhes@?@ﬁl@@k@é&ﬁ HalbdrP AR,
npri ses an antigenic pepti de, i geni

Marks J@@@Q@‘bﬂl] apmyoeli Megnds AP0ThE)v249ne conposition can
be adm ni stered by various delivery nethods including
intravascul arly, intraperitoneally, intramuscularly,

Tieet teal €fotBiiye” refRGH tRBOUSEAYN AKiBbdYof the invention is directed to

an antigenic peptide or an antigenic cocktail composition of the invention and binds thereto.

When recombinant techniques are employed to prepare an antigenic peptide in
accordance with the present invention, nucleic acid molecules or fragments thereof encoding

the polypeptides are preferably used.

Therefore the present invention also relates to a purified and isolated nucleic acid
sequence comprising

1) a nucleotide sequence encoding an antigenic peptide of the invention,
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nasal ly or by inhalation. In an enbodi nent, the
conpositions can further include a pharnaceutically
wa@e@epe@ki e exci pi ent and/ or carrier. "Adm ni SPET/EBE006002232
"adm nistering”, as it applies in the present
invention, refers to 25 contact of a pharnmaceutical,
ii) theampmn¢amdsﬂpaganamqﬂmﬁgﬁaytgg conposition, to the
preferably a human. The exact fornul ation of
lll)theaﬂ?f’&é’&?rﬂté é‘Bﬁ%@FMSGﬁU%Cﬁ pfidepéhd on the part| cul ar

ant eni c ckt ai |
) ot REAE a8 Rid: e baB0 B orR b e S B cSigitions o 1, i)
admriiist rati on. When enpl oyi ng nore than one antigenic
eptldf such two or nore, or an antigenic cockt ai
v) c %G ¥d seqyeycerpmpoding adwtcationar physdlo@bf ani adttigesic peptide
r#%eoiﬂv&{no WO Oor nore antigenic peptides to forma
i nation he conbi nati on may be produced, for

vi) ex anploe a flagmadt ID), 2007, 320730 ehlatid B2 O8RS g@&lﬁg %gtlve fragment of
reconbi nant techni ques, by the use of appropri
| i ok &7id aphgeniqRsntige of Beilvestignpr epared  ant | genl c
pepti des or by co-linearly synthesizing the
conbi nation with or without |inkers such as, for

‘éé(@tmﬁﬁi arfdFiéo161e0 yicleichitl eRGucY CRIFrs trthsBR: in which the nucleic
npassed in the present ‘i nvention is an anti body

acid mo qgg}eae(glg%c}mg 8w antigemigpentide tlneem@gmozlesr iuckei@mtid gemiding such the
antlgenlEggn% oc%?vtwﬁ’l];bn i accﬁ%’d%rqct:el v(?/ﬂh ﬁ{e é)%gsg%agt !gjg ngpégll% lgmgﬁwﬂl be free

or substawmtivliytfred T 1ﬂ£erﬁ11 PitveHith TH QfwthBy hitelialg %ﬁ&?a \g!tﬁé? a
ecific anti and bel ongs to one or five stinct

polypepgﬁgtqscgé)élc@ sdwtlg Whishtiyis ﬁq)uqdrln e mefues en‘{flgdio,mdng,fdr tlieg E,

ant nocl onal,
envonb B A O, B0 B S BoRRSH r B o
recombﬂnentpmokéim(fﬂ fe0lindlés prictiRas 5/ Mﬁ’o ot MyRet herapy, for use
as di agnostic reagents, and for use as reagents in

ot her processes such as affi n|ty chr omat ogr aphy. Wen
Thectarnp rnyséeie peid” isrintendsdtte refpyeitiche BN dad RNA. t he
i nvention can be included in a 15 pharmaceuti cal

conpo ition and.admnistered to a mammal. I n an
ﬁ%c}f clcpHe 15 ‘gﬁlaAr N Acuhicl earplssiser bereimiglanyles a
' [l
pls e BPRCIRGE o GALL REBRPLIPI S 02y LADE 901 B

double- SﬁhedqﬂqlaNﬁsawhmtmmle ot bohashidstile E@Hipded oLEHD Hi 1§Bﬁrﬂaééments
i ntranmuscul arly,

i R AT e
oskonBED 3Gl 44 e G18E Bt RO5BUTBERERLY 53
stranded; porticafs)s datbde-btyanded BIN A whegsadhk YDA sRIMBREORMY complementary,
double- stranc?ed%Ng wherein the DNA strands are only partially complementary, circular
DNA, covalently- closed DNA, linear DNA, covalently cross-linked DNA, cDNA,
chemically- synthesized DNA, semi-synthetic DNA, biosynthetic DNA, naturally-isolated
DNA, enzyme-digested DNA, sheared DNA, labeled DNA, such as radiolabeled DNA and
fluorochrome-labeled DNA, DNA containing one or more non-naturally occurring species of

nucleic acid.
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I'n an enbodi ment, the present invention includes an
anti body, particularly a nmonoclonal antibodies,
walergoeseo t o t he antigenic peptide or the antiBENIR2006/002232
cocktail composition of the invention. I'n parti cul ar,
hybri domas can be generated using a peptide of SEQ ID
ROBA sétﬁleﬁee]; @it ancbde elgcoamidigBIEB pestRTel of alkd MPerdidhnl BOM&sment
e u5|n t hese hybridomas according to
thereofv\%qq beksﬁ% andaidgihemegal WghlﬁiﬂthoﬂE exathplesthe Ghosphotriester

293- 299)
methodad}dz %%datgxﬁag’ﬂe@ S}gﬁt |Ss§a}f1§é§d anﬁq’k;}g % and Table 3, the
a‘he pimﬂgd arﬁl isathied DA fséq@lﬁhderk@lco&flg’ﬁﬁ a‘ﬁﬁ@@ﬁé Eé}ﬂﬂle%c&rdmg to
a-11/12, a-13, a-14, a-27, a-86, a-102,
the me‘aP‘U@B may akso, beamd@ed hy eqymatic t@niques. THEs, restrldIBﬁL enayrﬁé@
which @éhqre %géig%ta‘a{ X l)éérlg%sea; er}%f’l ({ Hes%‘g}tlghseeép%égga%zbek&g%o
isolate imw]mm i@ dequentds Fshy 1ag@en nheleietacld A6 c1ASs é’&lltdml RRSRicleic acid
th

thods can include but are not limted t . .
Sequeﬂ‘i@eﬂ&ﬁ@éw/ﬂ SUHIAD Bt edes fay, ﬁb@arbsgemB@Mdé dm iny&etéan or for a
fraomeld atent Nos. 6,075, 181 and 24 WD 2007/ 020520

Eme ol O 6 00932 6, 150, 584) and the met hods
devel oped by BI OVATI ON, Bl O NVENT | NTERNATI ONAL  AB,
PROTEI N DESI GN LABS, APPLI ED MOLECULAR EVOLUTI ON,
FReompapsodiN o e smmhRVATEIT G5 8 Huklgic, ackdERARERorhiNG 2

o TR AT 5B TS, B Tt i

double- S
AR AL LEX] N ANT! BODY. TECNGL B o A 0L HESERIEment

double-piggnded RNA whetempnexpbnth supEds RHARMNGELEFGAdShosphodiester

backborNE IE ﬁxnng@ﬁ%% ﬁ%%B LY %%gﬁgﬁﬁsané NG £ e pinpore double-

strandecBﬁ‘drEblﬁIEﬁ dottlIdRATR(ddd RhOA kiR R, M@A@%ﬁndﬁ@ﬁﬂ %ﬁ%@nentary,

in the art to screen human anti body secreting ce
double- gga@}dia W, q_rel;pglge RIA geands eis d@éf pm’udiliyz@nhlplmem&gdcovalently
crosshnﬁ&f ﬁN‘A eltl ! c?lg N %% F%‘%r&é?%gfgﬁﬁ hesmed

anet

RNA, sqanxaztyath’etls RQU@ ﬂﬁ@syhfheﬁé Rh@@%ﬁtu?al@oiﬁélbféﬂ RNe rlg@éled such as
unt of human protein sequence can vary depen

radiolab{c it eré ﬂaﬁmplbrew -lpleeledbRNA, RNA goritgintngramioz embre non-

n. anti body" as the terns or I|ike
nﬁumﬂfﬂkb&?ﬂ%gpﬁég Hafgfﬁm%an be made, for exanple, with
xenonouse technol ogy as di scussed above or 20
jgransform ng human B cells with Epstein Barr virus

hﬁ%@eg@n%tsomed R doid MguendeeBNALQ(RINA, also comprises a

purified and isolated nucleic acid sequence having substantial sequence identity or homology

to a nucleic acid sequence encoding an antigenic peptide of the invention. Preferably, the
nucleic acid will have substantial sequence identity for example at least 50%, 55%, 60%,
65%, 70%, 75%, 80%, or 85% nucleic acid identity; more preferably 90% nucleic acid
identity; and most preferably at least 95%, 96%, 97%, 98%, or 99% sequence identity.

"Identity" as known in the art and used herein, is a relationship between two or more

amino acid sequences or two or more nucleic acid sequences, as determined by comparing the

sequences. It also refers to the degree of sequence relatedness between amino acid or nucleic
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871-5). Other nethods such as phage display techniques
are al so possible (Bradbury AR, Marks JD, 2004 in J.
w0 povasis2o Met hods, 290 (1-2): 29-49). The ter nPCT/IB2006/002232

"recogni ze" refers to the fact that an antibody of the
invention is directed to 25 an antigenic peptide or

acid sequenaes; atgﬁmlcaseam:}kb@ iab deromyingd by 0B n@fic htwedVRRhdsUT sadf
bi nds ther Wien reconbi nant techni ques are

sequen Dty ap 815191&51&‘ grearelmomgdennes toskilled ertisansandghejacande

Iqt 5 Y c e
celeula e R el A b B e e BHE LB Py i B FiofRey,

Lesk, Api\éfeelr, mmlm@mdersﬁppﬁagw\meﬂd hes P Brs@MputinY ERtdRfAtics and
al.so relates to a purified and isolated nucl&ic acid
Genomeg Exojects, eedmbt-i i W@ Agadgmip RyessoNeweY erbglR9¢ EompotedAmglysis of

s AL EREDLSEAPALSE ) DY RS sy e

1994; %qml@&al},@ﬂﬁh mmuwn&bl@ )voandlﬂJeaGd@aﬁﬁf%E@P&?s 1987; and
nucl ei ¢ aci d sequence of ||% iv) a nucleic¢ aci’d
Sequengeeégglﬁgé Peigiexfprabskpv, beqtq qvlem}lxu @¢ds. Mt $1pqlgemP1ess New York,

c acid
1991, CGOMEE AL AR bBabon. StAw Rgblitvsh. 4 @%2”@8 f an
Methoch vliigiemi deg glﬁﬁd ie %weCtﬁe 12 %ast YRR be@den Yie) seg 9§ ar@ generally
' , 1v) or v) enco

ment of i) &g ii
Plefel‘f%‘u Pf?e@@déé@ fisteiping identiiysgfsinilasity arsfcodified llapublgbnat\callable

compuBEi s e HNSOLL P BRIP4 % A et
Researdlﬂ@(h)UBBEll®84);‘t(BLd\S'ﬁlP| wmﬁﬁ@m@M Qs IIENEGL. T, Molec.
de the invention, nucl ei ¢ aci d encodi ng such

Biol. 21, 603 -4h0:i 198A)- & hs@ﬂ{ASjTeXmmgrames pitiichcoaildldn femNCBI thdother

sourcesRRERST VAT AR, B SR o RENEN N Rkt Fag. Bbsoa: e,

S. et al.daMeil dbiby 2ass403i-4t0gdomych as ot her pol ypeptides or
nucleic acids with which it is found in its natura
environnent, or the 15 environment in which it is

when.such preparation i
BUSRRLA 6 0y BRI P50 SR Ll
to the antigent® @ptiderofihe dvedtfién.t erm "nucl ei ¢ aci d" is intended

to refer either to DNA or to RNA. 20 In case the _
nucleic acid is DNA, then DNA which can be used herein

Mnn ﬁfél _%gé @&a&v%ﬁ de Sgggezlﬁc gegi rbﬁkw acu? gequenc% having a

e stran Si n
sequencd mzlbd:ledlfﬁefﬂmfﬁd kIR SMRRT Sl BerRB @n&JditOthB asfi FARAS pREE of the

conposed of two or nore fragnents,
invention, or a complementary sequence thereof, due to degenel acy in the genetic code. Such
nucleic acid encodes functionally equivalent to the antigenic peptide of the invention but
differs in sequence from the sequence due to degeneracy in the genetic code. This may result
in silent mutations which do not affect the amino acid sequence. Any and all such nucleic acid

variations are within the scope of the invention.

In addition, also considered is a nucleic acid sequence capable of hybridizing under
stringent conditions, preferably high stringency conditions, to a nucleic acid sequence
encoding the antigenic peptide of the invention, a nucleic acid sequence complementary

thereof or a degenerated nucleic acid sequence thereof, Appropriate stringency conditions
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doubl e- stranded DNA wherein one or both strands have
an uni nterrupted phosphodi ester backbone, DNA
w@omraresemg one or nore single-stranded porti oP¢EIB2a0MH02232
one or nore double 25 stranded portion(s),
doubl e-stranded DNA wherein the DNA strands are frilly
which pronpite DRIt hybyidization bleSaivnan diste BNAIREME bA, (Slhﬁn Bound in

are only partially _conpl enentar circul ar
Curfenbks&m@ aﬂ\éﬂl@waﬂg (g8l abRAY gy &e@@ns DK, (K893166h146,3.6. For
exampfe, BB Lo HAE hi I o R i RVREE 8 e 3372 RSy L of

2.0XSSRAMTOIC! niay Seodrapleied. DNBeiria @syendli easieerdd phdd o%h[ﬁéll’;
el'ed DNA, ~such_ as ?adlofgteled DNA and Sfditions

used IWDRIAWP%W% Y. Wasned eé‘émDNAtheBmcwnmtmnng thmwasinrste]maﬁ be

S, PSS T L e e

wash sepcadbe httdglastiingany conbbisds Hbutdwe ¢ nvention, or a
fragnent thereof, can be synthesized by standard

chem cal techni ques, for exanple, t he phosphotriester

i s, met hqd d PCR
T e o DR 0 0 B8 PR 01 oot n
antlgenﬂm;mpddél gf theén@ntibg esthFrifePs hﬂcﬁelé“a&@lrsgéld%ﬂcé &cogmtg'éecruncatlon or
nvention nmay al so be produced by enzynmatic

aﬂanﬂP%e the gngenicrpaptider est ri cti on enzynmes, which cl eave
nucl ei c acid nol ecul es at predefined recognition
sequences can be used to isolate nucleic acid

Jeqimentien dsOndoaipdees Alkdic8iafiaRs bf’th@Qi'ls%ﬁ)léEc?ﬁurlﬁe 1d isolated
contalnln% the nucleic acid sequence, such Dﬁi 6
HUCIeICFQRﬂ!c)GH% a (1:9@Gé@ra\‘”drooph@lnar&ﬁm@eﬁwmfompbf e mmﬂatebchand purlﬁed

0 fra n her assed
nucleie a@ﬁéﬁﬁét @ pr eegl (Eecr)]({ |I1F'11 SRt Ps oﬁl‘{f%hﬁ nﬁ‘ﬁ%ll’ g‘i’rE nlﬁg? qraelaied to
that eno‘odedrbpfhe&punﬁ@di yid Rondl feldde ﬁe?kj@g ’Alie%ltllk}gl'y%n fratSraily

si ng|] e-stranded RNA, doubl e- strande RNA

OCCUHI%%}a@tS%%yaWQdW betegenesniecloriqimston by tiractdgnthcss.
conposed of two or nore fragnments, double-stranded
RNA wherein one or both strands have an uninterrupted

Ahfcgplendoftbht disclbSedpaitdnad iIdMecAM AE %qﬂgn&rlggﬁ% cORidered

si ngl e-stranded, portion(s) and one or nore
and refegs F%%Herffé cpnigiyag lessymigisiotidest in dengdltthRithenhietedd avid keepuence

encodmg% %ﬁ{g@ ﬁ) ?t:glfe &K&L%{c Lt dsg?pg%lgg gﬂ%ﬁ}leﬁ’g%%; PSS?tor grnged
degeneraamluelmmcame ¥ Mepdtlf] ThiskeQsmkd
jodienisriook glé < it Rt lesd %&:’ﬁ E‘iﬁe& Mas long as it exhibits

the samg ﬁg:meggp g ﬂ)g:y}qpﬁ@gqqzl@@pe fmwhgﬂam d@ym ff&tﬁerab@f\m;s sequence

contam%fgc Qﬁ b% ?re%\ﬁil%ge%% ! al y i{iﬁﬁlrﬁ?tﬁ 1%%'\'%%@5%? lg{eglglpcg%\plﬁds n

length tRINAhe F%Nﬁedlﬂﬁ tpahﬂbcnﬁld)l@@laﬁéﬂ niBleR s@@ﬁbnc@ 8f the 3htidenic peptide.
occurring species of nucleic aci

Yet another concern of the present invention is to provide an expression vector
comprising at least one copy of the purified and isolated nucleic acid sequence encoding an

antigenic peptide of the invention as described above.
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The purified and isol ated nucl eic acid sequence, DNA
or RNA, also conprises a purified and isol ated
woe@e2es2@ci d sequence havi ng substantial sequRE/EB2006/002232
identity or honmology 25 to a nucleic acid sequence
encodi ng an antigenic peptide of the invention.
Ribefchoiabbfan tdpeessivalvetor aetdiviitdctinansat 1§ WRIGRL
he AmSggugnce identity for exgﬁ$le at Igast 535?”%@5?q%6@%m*6m
the ﬁm@%@’&a PEPsLEs 9gsitgtos 8. oRnt RSN Meplids axpeassidn ol theilioyt; cettne &e
% nucleic acid identity; and nost
tranSfog{ﬁﬁgtg%ﬁls%C%tg‘ | east 95% 96% 97% 98% or 99%
sequence identity. 30 "ldentity" as known in the art
2Qﬁ,used herein, is a relationship between two or nore
Hepnaldy.dhe expuessioayeetor map fsthenoorepiisecd @omotes ogerably linked

ined b ing t . .
to the pRERUT RSP B0l BRI R Faute SO abue ol his micedAeqbe linked
isolatechatdymeificd mucieicaei dkeqiiedas eh&dtng B aM@eﬁQﬂ]e{ogggéﬁtge gregceent

. .PCI/ 1 B2006/ 002232 acid sequences, as the case nm
anentl%psISd@é@rq?pﬁgbowLmtn@e neguidiotystqueane whichniiswekxgtgion, i.e.

. . . Lty and.simlarity are wel] known
e DR B IEP BeBE e e
By usahiveesihj 08 BrmTekdasksr (g '
[\/gluecul ar JBi ol églgﬁ ngifde%.gnﬁégﬁ ﬁd%%?%rﬁgg%% eélfeg IH%%/CCS as

known s, the &1t epge fy PYQIRRLer AIFY - anBinbarwap polyadenylatbo st dndSpAddubctions
' Smit D, W .ed., Academ c Press, New
usually %?B{ﬁgl gcgr%lg %&)ﬁ%slﬁ{ogrof ed?ci})éqegtlg? or rg@q@@ﬁ@@ agghitignallygne or
more separaldr tafgleting seuees @Rt bpfiddily Bhedde a&ERctabldRRE. Promoters
. Pr%ss, New Jersey, 1994; Sequence Analysis in
which cgp ba gsgdaprorded @st,uch@rpmﬁbmjaeq caBpatibiecnieh theProsisll are e.g
AR nce. Lysis Prinmer, Gipskovy, M and
promotgg2 sl oy B i A Rt S LB B o Eno VT ch o
Adenov@as ), lpapillbinaands uRabovbhe papiiftVhal vird¥ Rl 'vi
48: 1073, 1988). R BeTbortho papt i) aYlé&Z’esY?agﬁsé‘%%%’%V&“\?’e
cytomegaVIfug (e s rieian opbtmereytomesd@dusinesdateegspesabley), a
trovi r.e6 et . .o determne ideptity and
el SLAESE 5L IOES 0 S5 TR b SO G e ot o
promotaroofpained fohOgE® gbiCh e iAlat PR nfd s RLOgL JF
i ( v?reux J. et aF., Nuclei% gﬁﬁds ’Reseé%%ha%% @%Smﬁmoran
lmmm%@}l 11 ggometepprAsTEhogk pmNterand FASTA (Atschul, S. F.
et al. J. Mdolec. Biol. 215: 403-410, 1990). The BLAS
X programis publicly available from NCBI and ot her 15
Erthancccesh{cBloASbe Myauad ¢ cAdhs s kequncesl Jélﬁgﬁln %{%"
NLH Bet hesda, Mi. 20894 Altschul & ko e Rinbian
genes (glghin, elastase, alipmnin; Hetqgoein, and Beulen oo rplassedidy atelRaryotic cell
- ' 1.on is a nucleic acid sequence
virus ¢ BP0 CABKRC, 18 ot RuRalo Vi e Bisnottresnhmmaenahe polyoma, and
adenovitugeaidnces, 20 Also within the scope of the invention
is a degenerated nucl eic acid sequence having a
sequence which differs froma nucleic acid sequence

£ Ov?&d\iia'i]l%tyt J}%Ogt?etgpge%&iog VQC%BI!: ciocrinebir(i)'c]:tiotnlsq gqay be employed in expressing
the nucleic acid sequences of this invention. Useful expression vectors, for example, may
consist of segments of chromosomal, non-chromosomal and synthetic DNA sequences.
Suitable vectors include derivatives of SV40 and known bacterial plasmids, e. g., E. coli
plasmids col El, pCRI, pBR322, pMB9 and their derivatives, plasmids such as RP4; phage
DNAs, e. g., the numerous derivatives of phage X e. g., NM989, and other phage DNA, ¢. g.,
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i nvention, or a conplenentary sequence thereof, due to
degeneracy in the genetic code. Such nucleic acid
wep@wodzss2d unct i onal |y equi val ent to the anti geP€TI1B2006/002232
peptide of the invention but 25 differs in sequence
fromthe sequence due to degeneracy in the genetic
M13 artofiiemediduSsiABl str@fdédtpha ' '
not affect the an1nopac%gD§éh8§%Ethﬁk§ggﬁl%ﬂPfaugEﬁnndor
derivatiyge thetepf:asciors negfil an ﬁldmsyoauc eelld, stnihmstvectosaupiul of inkée or

so consi dered i cIe iC
mamm RN SRero M ATEd BoBiomtiSions PopiHghigR i phagg DNAS, such as
plasmlcﬁstthéltrlﬂ@@be&%@dlﬁb@fbsemﬁ%? RIRN AR che?@ieﬂrgﬁgﬁc%n rol
conditions, to a nucleic acid sequence nco Re
Sﬂ¥WHQﬁtmg@h¢bk©eptlde of the invention, a nucleic aC|d
sequence conplenentary thereof or a degenerated
nucl ei ¢ aci d sequence thereof. Appropriate stringency
A@0det ERSmT NMH RO 4R2054 sk,
pronot e Dﬁi hy%%?dlzatlon arg iﬁé&ﬁ%ggﬁ#ﬁgggéééuwg JH
prokaryOﬁCl mmtstng apurdeed dnd ifodatedtiniateic arid senten&r @ftthe tlventidh or an
ox y d E%?M’ John Wley & Sons, N Y. (1989),
presséorbvefoéa§ %gcn %¥%anpl e, 6. OX sodi um chl ori de/ sodi um
qr [l thiS¥ekt &l R Pdn B Sforh@ %‘gﬁg
XSS? ¢ at 50C may enerrp (5)3r/e (H) St rﬁdﬁﬁl\éﬁg m%ed %nd
1solated5@,céqm edd basienicennf thdrimventiooi drlanlmprﬁssm&edeclto’r debtﬁlbbﬂfhbrem

B f example, th salt goncentration in :
iﬁ% ﬁer éi}wﬁéﬁ?ﬁfé@‘fg Q8| %Pgltté@dls R 2orhfgpstegied/ H@@ﬁwﬂeéfcell
means QM ifdo %Sﬁ%@éxt?&glulhl%ﬁ ?]ats bQEh intd8ud-QRE slfl ﬁ)oluﬁ the
the wash step can stringency con
extrace]émlaJaBbIm Ths DINA ﬁhghtﬂ:ees‘eoducedhmthe(mll 3b st I:Hwiudté&Sao@d 1s
ed nucl eic acid encodi ng an 10
replicati i B o B SR Rteeet prasemeenisn cbommSBALgment
nucl ei c acid sequence encoding a truncation or an
anal og of the antigenic peptide. The invention al so
@rﬂ@@ﬁﬁaﬁmletfdneﬂ'ectmorvdfap@mmla‘@feuKMOm sicproR@slotiiidst celd with
nucl ei ¢.s %ﬂence t hat

an expr R SP] CORBRRER RG AT Gt Ard LR eSS reordes kel
inventicHid aBdbntflisB&l byl@ell RHGH £ fettREL that B?Ecafl&r ﬁgpe%ﬁ%(ﬁqﬁe typg ¢ of vector

ant i geni c peptl es that are 1 dent onol ogou
used. Wit ragard ta thesdabtheds seedgbWarheispuol 1982) l\mdculaatlahmg A

labor: ato(% Mﬁ".‘"ﬁlng: &f;§ e Slgarﬁ%ryf i ?%&%gi{r} gnqg{;rqq%iyg%ghlé@p gethods.

techni ques or by direct synthesis. A fragnent of the
di scl osed purified and isol ated nucleic sequence is
Alvide vaingy dewecellul4 hasiccetle brensefubincexpesgsiapeies nucleic acid

co ning less nucleotides. in length than the nucleic
seduencay P]Ei&%gel Udho8: Therie Serin gy e e Ve R ebengs apd prokaryotic
hosts, sﬁﬂhois%hﬁm@%f g &80 @§aﬂ%nﬁ)§£@ h%&ﬂﬁ%?c%éﬁ 'ﬁgf gé) fﬁF%rl s@ch as yeasts,

degenerated nucleic acid Seque
and anipelpednceclt anCHE, 820,365 0, BRY/@R1i I BeWhirdi It-8/1 cdlReASHR® Green

f h
MonkeARGLElISFr 35 DT CORe BIEABRELD. coR MM HO. Insest celile. 2.
S19), anaq)lrf?naﬁ rc@lflsedfr@kigé(nt cBESint ek &R, 'P%f&%l&' £k LASSa b0 al

0% am no aci
cell, more preferably an E. coli cell.
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25 length than the respective purified and isol ated
nucl ei ¢ sequence of the antigenic peptide. Yet
wap@vlozrs2eoncern of the present invention is tRCPIROH®2232
an expression vector conprising at |east one copy of
the purified and isol ated nucl eic acid sequence
dhe Qhiseig iaven80n &dlscgdirdceedne Atvabl@nd&ormRitl Ae MhE %aﬁge t and/or
) descri bed above. 29 WD 2007/020520 PCT/ | B2006/ 0022 7
preventapol Rtz compsingstdeast tie gntigenie peptide péthdsndintion;dryhe
antigen?cscdcktail_scoi’l‘ﬁ)ggitibﬂ Bfhe iflehil§y ar L. on the functional
properties desifred, €.dg., antigenic peptide expression
and the host cell to be transformed or transfected. 5
ﬁgditionally, the expression vector may further
wprtheraspedy hemresentdpesnaionys alsmitisetted: to anfeidpuclel vadine
compodiih for A St p R PG Pt it | ep cepinified and
isolatedieledt acidsiqhes@miencRvetiRdbih &beesdidhveap: &fjﬂﬁfbﬁﬂgda‘? least
of the present invention is under control of “a
one copy, af thgpuified gnd dgodtgd rusitie nwid sedviente ol thoimsertiqn; asiets

[ g Lption and.translation of the jinserted
thereof; pecy b ARGHas ek 2P A PR 1R Pally bl Tigeol
used herein, the term"pronoter” designates any
ddi tional regulatory sequences as known in the art
elpnothes pxeet @rthepigsant inveniéornisnaesthodof yraderiys at ardigenic

tide i i j unctions ..usual.l | qyed for the
pepti eé"d))(ttr;[?é gﬁe?%r&ﬁ% of %gﬁc&bqe yclgg]gpfnagn Sgalyéﬁ?qgﬁwﬁﬁ%spec1es,
charactathdd in thasdt cympriesdiic stéfI¢F: separate targeting sequences

and may optionally encode a sel ectabl e marker.
3) pr diatidriag theresenesf arsquensd eprodirigte deashate wiledicoil region in

prqﬂpfg&ﬁmqg§aﬁqﬂ%%%%§#ﬁFﬁéﬁh the host cell are e.g 15

pronoters obtaline Eﬁenomes of viruses such as

b) polsylecingwaidsequaite AN dintSat (SHEMAD il MAGDREIUS 2) .
papi |l | oma virus (such as bovi ne papilloma~virus),

©) aviPrhesFBY AmaRtisenis pepigde enmgpindirigrtoshe squencasontinimethe at
or | ovirus. i.nmedi ate early pronoter), a
1&%‘(‘&[@: c%}’lg(?: g%gfelg?on S c(;ld ) gt,e

retrovirus, 1S PShd Simian Virus 40

d) (suoitacting3Ihe dhtieRized aniebnlAlcD1iE lo«ﬁﬁta%ﬁl)m Ymp1P E%gp%ﬁéa%t one
u

obt ai ned from het erol ogous manmal i an pronoters,
as 97 l5éng in nathoser endesric arwag@nd nmunogl obul i n pr onot er

or . . rs. yhancer s. whi ch can pe .used
0 o R REOTRL 3 SRR ST et B B0
gesmshdsided Anfigentd ggtidse, al bumin, a-fetoprotein, and

i nsulin) or enhancer froma eukaryotic cell virus
e.g. the Sv40 enhancer, the cytonegal ovirus early

t he pol yomm, and 5 adenoyi r us L
R S ROy PSSR, i
the genonmndfisait Plashsodidy speidaah ‘B}é?@rfbﬁne@?ﬂl"aﬁlﬁéinﬁ%&g ﬁoo] such as

nucl ei ¢ acid sequences of this invéention,
computeg pryeraas based ep elgegthnior exanpl e, nmay consist of

%ﬁ&%lg,elﬂ%seng&ﬁgm a %H)%%dm Qﬁg_gce:lr?(gn?g\?vgg Irlrs?eld fgrn t e%}/orilltlflg%ilt%cs
analysis (Gardner, 2002). Software named pfiools and containing programs for sensitive
generalized sequence profiles (Bucher et al., 1996) was used to search for the short o-helical
coiled coil regions. The coiled coil profiles were constructed using an alignment of amino acid

sequences corresponding to the known coiled coil domain. Two profiles containing four and
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30 Suitable vectors include derivatives of SvV40 and
known bacterial plasmds, e. g., E. coli plasmds col
wERqo70@R) pBR322, pMB9 and their derivatives, POI/E006@®2232
such as RP4; phage DNAs, e. g., the nunerous
derivatives of phage X, e. g., NwB89, and other phage
five hefhiepeats grere 130d WD (RO R0 TRO cHEH doﬁ%@%ﬁl&@%&% by Vi3

nd fi] amentqus. single stranded phage yeast
aPPman]l‘ﬁ?ﬁ? 9‘(%8&&51@&@6963@13@@% d or derivatives
X .Qf, seful in.eukaryatic cells, such as .
THE AR LR Bttt B o Bk S SNelropen
possiblélurfa¢e thehfi@uROOPRI ARho@NSHPHsiRY & Tt @H‘ﬁ‘f i
.such as plasmds thatﬁ?wg;v}gﬁsélgéen nodi lﬁggm%gggﬁﬁ oy feation of
potentiad jsiggal mORAdes(PSORA:, hspipvessipsnt.citsodb/, Sighelfuences; ~ and
. i ke. ot hex,.. concern of the present invention is
oo el SRS GRS eyt SR et GO GSED
http://WeGNBH. &8 bid. ofe/Soffvidrb /a8 (BIED | S0th AR RUEl@INVACT d
sequence of the invention Or an expression vector as
http://wipers elsi de dl/aeraices/ TMHINIMY, ead GP]-atdiiosedhmsteimsel | has been
X fornmed or transfected with a purified and
hitp '//lnlteé%ﬁq'zrfl%&nﬂ’becﬁmeﬁt%atZ%HJ@pbéﬂU@t\r%@lof the invention or an
expression vector described herein. The term "cell
transfected" or "cell transforned" or
"transfected/transfornmed cell"™ neans the cell into

mis%h ol he extracel | ul ar @E'A has .Heen i ntroduced and
tHUE AP BBUHS PR St ARGt PR Ar1] Hig commarerigsspoert seguence
to the trafcfip@dbeedithd Rolddthetitdba® of Bl phil§ediif! Bi& 1A Ledafiple
.. .. 15 replicable either as a chrono oma‘lg I 'ntegrant or as o
identify proteigs irathe Bsaxualsaythtocytie stegds. (WinvaREEmODBL 61Q)) [Dihe coiled coil
nsf ecti.on. of ropriate. eukaryotic or prokaryotic.
score o thR 3 Efiod Bl prdRh dopieEat nohoth e s eniph Shaperotcome
databas@ltivfiil ©d sélBctbd ratiBg R cording to the
inv‘er;ti orﬁ |% accronpl flshegélg[;#ié\e/\sgﬁ@eﬁgﬁom met hods t hat
Repiide synithesisdp perfororedehenrdipgéo ahniquésonel PRnavaeid. thdlik Buch as
1 rd. t,o t.hes hods, see e,d., Maniatis et al.
solid-pHyEEBh S i LB hi gtuch Pep s BBy eh by >-@51. or any
other puSifichtitgh teleAQes LR GnAl M YbyBRd BERY ' irhabl e
met hods. _A.v(\e/isde va??et y %:‘ﬂ SlJS%?ce Inﬁug'lr( %@Pge s are
VEtetic peptidexipthes sontgeted svithupk sbmng or d psied € e Fr@f individuals
st hiss i nvent.ion. These.hagsts, may. i.ncl yde wel | known i
iving ir 84 SN RIG e, AOR Fdhe D57 BT PGl rethesey s i
said sen@h/s€a b&@ tb thPSBURBIR ARiceBaGH! i i i
suchaas yeast?é and anﬁg%%%é%@nd?ﬂ%ﬁ@%?%?a@@;}ﬂgg’
responsqydhesegpsnopsesiuill be, fulhanaaalysdd-fvt thelprasenddf ofilg@n afll BEIB

A S o et
mediate peitéSioAnd thd RahctfBl dfP/igfolth$FUR Pi}(yc#rgfe e&faﬁ{ %R&E%‘%
tg ce , r g pre ra

. .....the host cell is a bacterial y an
inhibitiog (AESIT) meehanisngOeuvray et al, 1994). Biological activity of antibodies will be

tested in ADCI and invasion inhibition assays (Okoyeh et al, 1999, Haynes et al, 2002) using
peptide specific antibodies purified by affinity chromatography.

Usually the pathogen will be selected among the group comprising Mycobacterium

tuberculosis, Influenza, Toxoplasma, Ebola virus, Streptococcus, Plasmodium falciparum,

meningicoccus and staphyloccoccus
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31 WD 2007/ 020520 PCT/1B2006/ 002232 The present
invention is also directed to a vacci ne conposition

wo eoo7obs2d r eat ment and/ or prevention of mal ar i BCT/IB2006/002232
conprising at |east the antigenic peptide of the
invention, or the antigenic cocktail conposition of

In ¢Re tHelPagidiobiO k- Plasniddidn FAlEHR®Mm, A8PH6lcomeRBd REEREBome data
i nvention is also directed to an "acid nucl el vacci ne

availabdeindbe literawef(Betts, BB0Z, Tdereneettal, 2062 dBozdeehvetr,i2003 pdlso allow for
.mal arja conprisSi at | east. urified and isolated
assessifg ofiiner g maltnles e piseortie Terruhiacsic Sase -an

“expression vector conprising at |east one copy of the
purified and isol ated nucleic acid sequence of the
inventlon,,frﬁgnents t hereof, npl ecul ar chi neras

The presend inveptpmaliaenicomparse s disgnasiis/ o] fordateratiaing Hiermedence of

10 Yet : .ese ' tionis a

o0 AP op O PE A B RE thclth bR AS St EM P et
compripingpar ati on of a vacci ne conposition agai nst
.. Plasnodi um species, characterized in that it )
D) confiutatias thesampls,with pn antjbqdy eliresteqd inde enécapicrsptide ovthe
as odi . one.coiled coil region in
15 ?ﬂ%%glgﬁgarrg&g? 6@%%505{ cggﬁr%)g&ﬁ%mgl p%%cl?es, b) selecting
ii) sai deteretjniegeehediee suiil AGtiRIdy Ibe@Bto @REmBOhdnef §@d Sample.
region, c) synthesizing an antigenic peptide
corresponding to the sequence containing the at | east
' : C0j [ ' t C d) .
b Bt b e OB S LBl BBy htsalpipg g presence
of antileliasrdiatetd kethe notigaic peplige optdethe 2Rig@aRWocktaN icB@pbdition of the
. .pat hogen endemni ¢ areas; and e) determ ni ng whet her at
Inventipi 413 SAHRe SOMPIBRE; of sai d serum sanmple binds to the
5 sSyn ks : ' I L de. i fhcation. of
D oD R AN e B 6 BB ie P DB LB TNk
coi tom@giton dfithe idberitioa, grnone of sai d Pl asnodi um
... species can he performed by a bioinformatics tool such
1) 55 detgmining hsthegrithodisa i tes campenent iefgaid maiigenic peptide or to
ex - Bl j s o none was used for
Ehe by o e R B B B R 2002 Sof twer o
named pftools and containing prograns for sensitive
%gggégéized sequence profiles (Bucher et al., 1996)

>

oo SEHFEH 1f 81 aligHot eharapresehelivepgrtignotopbstince,
materiaf 8} bopuBoAMFor eKAfpkOk! " Olald 880 MRS, biological t
erlac ot (t)ﬂ; uctoe g %rse}ﬁlg pgehb g{l@r?%l% ?fﬁeArYtb%o Jagll%?en%f\’@%(i)dd biological tissue,

urine osfeqere Rodarablyy the sgapldiniplobd. t he known coil ed coi

gpnakp. Two profiles containing four and 32

s used herein, “a donor” is an individual person that lives in pathogen endemic areas

and that has been, or is suspected to be, infected by said pathogen.

A “component” refers to any amino acid, nucleic acid, lipid or motif that is recognized

by the antibody of the invention.

Also encompassed by the present invention is a protein that comprises at least one
antigenic peptide deriving from Plasmodium species, said antigenic peptide comprising at
least one coiled coil region.

Preferably the protein comprises sequences selected from the group comprising the

amino acid sequences SEQ ID N°1 to 132, SEQ ID N°134 to SEQ ID N°153 and SEQ ID
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WO 2007/ 020520 PCT/1B2006/ 002232 five heptad repeats
were used for the analysis. The coiled coil regions
w@edogoeesado by this approach were al so tested bRCT/IB2006/002232
CO LS program The selected a-helical coiled coil
containing proteins were further tested on their
N°159 F@&§E?klb%\lsl!6@fl§iﬁﬁ)gﬁc%ﬂ§“a&tﬂfé (f?d%%e s'th@re&ﬂj9{02&9151?&11;&%4&911 reof,
the follow ng programs: identification o 5 po1tent|a?
combirsitignathepepindiesvafir@Smicredft Most grefavabpsibe praieigipBBI4 0089

(contaiajng:glé% 'i{%hg) é%%lﬁgﬁpg&u%gls d ? _er lr\/\F/>IR(I:E g s/ Si gn lal P/,
L R S 1L G4 M ALTVERER S By

chemio@hy synidsired dng testedifousrecognition in ELISA assays. However, any other
http:/ /[l nendel .inp.univie.ac.at/sat/gpi/gpi-Server.htm
recomfinant feshrique ehizEoVeEVPIFtOr spslogapressing Hairnisin 1richostgell from a
leofilERqGAR R Eodi i to the
e eot r angcrl pt oﬁoeéx%ﬁ%§fh§@%$%t%%%%§gtgrg ases of said
pat hogen in order to, for exanple, identify proteins

iﬁl the asexual erythrocytic stages. (ww. Pl asnpDB. orQ).

IeiRention plep cegripasssdrvreeing Foppsiiofieigat éestimulpie gn immune
respoif il L8Rl A oS ADRE G REAITS HE: 41
inventisn bsétheant theeqpifi de synt hesis. Peptide synthesis is

erfornmed according to techniques well known in the i
fther rompassed i 1S preage IpvrgHOR e autibgdy thalrgpqgpizena protein
. o i de: is i i -HPLC ofr. .
contaiGid A3 R0k, Hicbitc PORTI b RSBt ST il ools.
Sylse encomphassgd (MAbREFEHGHY .isa2fle Byndléie beid spprehédenEisidpen
. contacted with one serum_or a_panel ~of sera, from
D i ndf Preectids seqyeprhgncodingghaproiein ALbAIRVeRi@hs, and
sy Whi ' -pat hogen, to assess if
i sai gHggelgi\éeﬁ?@:sr%%légl%g&%@g{n%tawﬁtlﬁet i zed antigen, and
i)t hus degederatedinugleic idsdqueceari) ddly response. These
. .responses wll be further analysed for the presence of
V)| g NaHerc pgidsequsise Fapsbleof h\xkﬁl%ﬁma ApdersEapertonaLtiopsto 1), ii)
CasSritiiZe pat hogen is Plasnodi um fal ci parum to 25
medi at € protection by the reduction of Pf growh by an
v) ant & hodyic dejdesagizente eydodinga teunchtidii & dni amalog ADEe) protein of the
mechani sm (QCeuvray et al, 1994). Biological activity
of HWFMHW¥eies will be tested in ADCl and invasion
1 nhi by /L i - ( e |, 1999, Haynes et al,
Vl)2002 /%ls&?fri:a %@étﬁ})ij@g?é&)?hfanti bodi es purified by
affinity chromatography. 30 Usually the pathogen wll
b@ssel ect.ed a,m)n? the group conprising Mycobacterium
tipsereserigay@tion 3fspdelates o AthREpTEORy cCleheBpLSing & least one copy

of said?hﬁﬁg(? g%ﬁf}%fiﬁé% n%lcf%ﬁn%gd %ﬁhérﬁle cé.h@cﬁfiﬁgtahe pﬂ?t@ih ¢ itf&ﬂﬁ%ﬁion, and a

occoccus
host cell comprising either said purified and isolated nucleic acid sequence or said expression

vector.

Also within the scope of the present invention is a kit, said kit comprising the vaccine

composition as described herein, optionally with reagents and/or instructions for use.
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WD 2007/ 020520 PCT/ 1 B2006/ 002232 1In case the pathogen
i s Plasnodi um fal ci parum the proteone and

wo c@nseesept one data available in the |iterat urkCl/Be00a)02232
2002, Florens et al, 2002, Bozdech et al, 2003) also
all ow for assessing whether these nol ecules are

RIRSRAVely ot AABitRNNMIKIRCME ey $hHARE inclRle DARer B[a@e?r%?kt desirable

i nvention al so enconpasses a di aghostic too
from a demmerdialiang usdretapdpaiet oelwling buffeas dilgents, dil{pep heakesoand
an antigenic cocktail conposition of the invention in
& sanple conprising: i) contacting the sanple with an
anti body directed to the antigenic peptide or the
anti genic cocktail conposition of the invention, and
Varioug @férefced eteaniteil tirnggholuethieS pesicdtiamteadioafywhich dsintarparated
herei $0g$onent of said sanple. The present invention
1erein Py {{HERCR B ANHYEYes a di agnostic tool for deternining
the presence of antibodies directed to the antigenic
peptide or to the antigenic cocktail conposition of
The forepaing deseaiptiorowill be mosafufly endastood sithgefeddnee Jo the following

ontactin aid sanple with the antjgenic peptide or
Examp{eR oS RIS EBORTUT P CEORPIBR: ARG & REich NP i Rifsent
inventi@&nd dr nBEhRMEEMOEIMARE 26he Gtht RRARES: PInd to a

conponent of said antigenic peptide or to said

anti genic cocktail conposition of the invention. 20 As

used herein, "a sanple” is an aliquot or a

representative portion of a substance, material or

popul ati on. For exanple, a sanple nay be a sanpl e of

bl ood, biological tissue, wurine or feces. Preferably,

the sanple is blood. As used herein, "a donor"™ is an

i ndi vi dual person that lives in pathogen endem c areas

and that has been, or is suspected to be, infected by

sai d pathogen. 25 A "conponent" refers to any am no

acid, nucleic acid, lipid or notif that is recognized

by the anti body of the invention. Al so enconpassed by

the present invention is a protein that conprises at

| east one antigenic peptide deriving from Pl asnodi um

species, said antigenic peptide conprising at 30

| east one coiled coil region. Preferably the protein

conpri ses sequences selected fromthe group conpri sing

the amno acid sequences SEQ ID N1 to 132, SEQID

N134 to SEQ ID N153 and SEQ ID 34 WD 2007/ 020520

PCT/ 1 B2006/ 002232 N 159 to SEQ ID N 163, biologically

active fragnents thereof, nolecular chineras thereof,

syring
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conbi nati ons thereof and/or variants thereof. Mst
preferably the protein is PF140089 (containing SEQ ID
wOR®3)N26520 pr ot ei n PFDO520c. Usual | y the pr ot ei PCT/IB2006/002232
contai ning at | east one antigenic peptide of the
invention will be 5 chemcally synthesized and tested
for recognition in ELI SA assays. However, any ot her
reconbi nant techni que or recovery method such as
expressing the protein EXAMPRBSt cell from a
Exmnpﬁypleotlde sequence encoding said protein is also
consi dered. The invention al so enconpassed a vacci ne
.Mhm”amnp05|t|on useful to stinmulate an i mune 10 response
mmal conprising a protein containing at |east one

n
Cheml%lﬁ 'cmjléﬁ V@ngéﬁgd s thef synthesis weveeprelmsedfromtekau@aichs,

ssed i nvention
swizeIE0 0 USRI SASRIRASE Db RSNl E
Tanzanai, nich?ﬁﬁtlal adelt 8¢th if@eNBEkRRMk6 8nPTadARial Y Gd e @f‘&jes were
use.in dl%gnOStIC tools. Also enconpassed is a
ePIP

Ob‘fameélfmm Se’éﬁsérﬁ ansitetd (Wlle Beset, SvdizgrlsedjuBpuezaemiidésivery
sequence encodi ng the protein of
Obmnw@?gh%N® # ﬁ%hzm‘)a nucl ei ¢ aci d sequence
conplenentary to i), iii) a degenerated nucleic acid
sequence of i) or ii), iv) a nucleic acid sequence
Pqﬂukc kg of hybridizing under stringent conditions to
, ||) or iii), 20 v) a nucleic acid sequence

encodlng a truncation or an anal og of the protein of
All the peggides meentyntiesized 3t thenDegartnaent baBRhémBry (Univeisity of Lausanne,
resent invention also relates to

SW“ZCflﬂ%ldiki} Ehabaihe Bt < bespipkY 47ing therAqrsed G BespyHadey St
GeorgeOUKS @@T@W OMe@Qnﬁﬂf’cﬂaﬁH %gﬁtﬂeﬁﬂe(flaﬁﬂ fhe &aﬂgpglea%ﬁ 3/sttem

encod Ing t he rotein o I nvent i1 on,
synthesizet #3 g fisies Cn‘l:g @A). Peotemai Tl 4p0mIof WMYQMSlkéchr@h%hldue 47 to

. nugl ei cid sequence or said expression vector. 30
186 singg (B 146 Hrgment oo E{f&&t@fmﬁﬁetahﬂr e anho &gns-menibeang sequence
lasmotibt

s Rt 20RO e B WERF I (RO LG €0 BRparative
column) aryt anatstzed hg nfass speseom@by WEIN)—WOIE QGlied Biosystem).

PCT/ 1 B2006/ 002232 Alternatively, or additionally, the

kit may further include other materials desirable from
ELISA 5 commercial and user st andpoi nt, including buffers,

diluents, filters, needles, and syringes. 5 Various
Mlcrotlt‘rEQQTV@h]C}Elateanamsdm @96 ik aneg Petitatld) iveerSp@eddf dveati gl nO/N) at

4°C with 30 ;.Llevell\/\'qEI peptlélesatIanc%ggen?r;‘gct)ne (()jf 5 pg/ml. Plates were washed using
phosphate buffered saline solution containing 0.05% Tween 20 (PBS-T; Sigma, St-Louis,
MO, USA) and saturated with 5% non-fat dry milk in PBS-T for 1 hour at room temperature
(RT). Serial dilutions of individual mice sera or individual human sera diluted at 1/200 in
PBS-T-2.5% non-fat dry milk (PBS-T-milk) were added into the plates and incubated for 1
hour at RT. After washing, goat anti-mouse or human polyvalent immunoglobulin conjugated
to alkaline phosphatase (Sigma, St-Louis, MO, USA) diluted (1/ 1000) in PBS-T-milk was
added and the plates incubated for 1 hour. Plates were washed and the presence of enzyme
evidenced by the p-nitrophenylphosphate substrate (Sigma, St-Louis, MO, USA). Absorbance
was measured at 405 nm with a Multiskan Ascent Reader. The test sample titre was

determined as the highest dilution above the mean optical density (OD) value + 3 standard
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herein by reference inits entirety. The foregoing
description will be nore fully understood wth

wo edogozse® to the foll owing Exanples. Such EXeOPIB9(6/002232
are, however, exenplary of nethods of practising the
present 10 invention and are not intended to limt

deviarifDEIPLANE Koah odrMbE o maiie Xt ‘f?’g&m'%g‘?%%&a frompnatve

donorsCheni cal s and sol vents used for the synt hesis were
purchased from Fl uka (Buchs, Swtzerland) and
Novabi ochem (Laufel fi nger, Switzerland). Pool ed human
sera from Tanzania, individual adult sera from
ExampRui: kireaifieabsibadyl Pidficdiondy aftnitreClopoiatagrapliydes wer e
obtained from Swi ss Tropical Institute (STlI, Basel,
Switzerland). Sporozoite slides were obtained from

Antzge;NS&ﬁ%g&ré cohRLhRMpardfoept i de Synthesis Al the

des were synthesized at the Departnent of
5mg OEﬁrdi@me ras disyolyeshinviem$i dfycowflingauwsan(e] M SaHCs rcbanadl)ing 0.5M

: s g

NaCL iR CHEPP e 18 (B DRTO AT A rdaes Heiep) was

swollerlf hANMSK BN M HaRé é&rwﬁ%shé@vﬁﬂ Bbifthe BupeY §ihe réﬂltl en 58%%1011 was
synt hesi zer 431A; Foster ty, Protein PFia

added tpdlke ga)andhdwimixtire usosrirmredsiihdm BT4Afteothe 1:86plmgrre®t1bhsex]:e%6)f
dicted .t ta| n .a. | eader

antigeny V3L A B G e e g él&ﬁﬁaﬁnwsg’m@éﬁf ey were blocked
by treal%%ﬂ)vﬂh@fﬂéﬁ@laﬁﬁlﬁg dodmwﬁﬁ% (Q%f 4 ﬁﬁjn DR PRI CovaE8n washed

preparative colum) and analyzed mass spectrometry
with sodivit BietarOFuffoxdplli MopBidayy®ilewpd b GOLEihlnglhuffM (Theianmgea-

septargig ke S e e R B B i o i
peptide at a concentration of 5 g/m. Plates were

washed using 25 phosphate buffered saline solution
Isolaticuorfispeadfimethods% Tween 20 (PBS-T; Sigma, St-Louis,

USA rated wth n-fat .dr .
Pooled fitaay g 3 1o f%w%ﬁgé(%mtalrtwﬁf gt chlorice
and migdd with Si$ocBlsepipeldsticd Gﬁgat@‘ Ti8s §8%@rOWad A é’tix{jéﬂgéenﬁ&' B wheel
sera diluted at 1/20 PBS- T- 2. 5% non- f ry m
O/N at eﬁBssﬂerrmnﬂmfunge hamde derh mteoe ¢dilectpt] avd storddit 208G hﬂatlbﬁhrthel

ter washi nou
used. Ty aleen S o A 1 BB TR B gaC g iz base TRIS (20
mM containing 0.5 M NaCl, pH 8.0) then with 5 mL of TRIS (20 mM, pH 8.0). The elution of
bound antibody was achieved with glycine (0.1 M, pH 2.5). The fractions obtained were
neutralized with TRIS (1 M, pH 8).

Indirect Fluorescence Antibody Test (IFAT)

Slides coated with Pf'sporozoites were dried at RT for 30 minutes, fixed with 100% acetone at
4°C for 10 minutes, washed 2 times in PBS-T, dried carefully and blocked with 20 uL/well of
PBS 5% fetal calf serum (FCS) for 30 minutes. Slides coated with P/ merozoites were fixed
with 100% acetone at -20°C for 15 minutes and dried O/N at RT. The appropriate antibody or
serum dilutions prepared in PBS 1x-2.5% non-fat dry milk, were distributed (10 pL/well) and
incubated 1h at RT (sporozoite) or 30 minutes at 37°C (merozoite) in a humid chamber. After

washings with PBS-T, goat anti-mouse polyvalent immunoglobulin conjugated with Alexa
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30 to al kali ne phosphatase (Sigma, St-Louis, MO, USA)

diluted (1/1000) in PBS-T-m |k was added and the
w@bk@umezosencubat ed for 1 hour. Pl ates were washedr/mdos/002232

the presence of enzyne evidenced by the

p- ni trophenyl phosphate substrate (Sigma, St-Louis, M)

fluor 48@@)10&&*%@]’11%&0 OregASURRIaHNRE 170 1ﬂ%§/am1‘ﬁ’é tsaufi‘on gl/SOOOO)

ti skan Ascent Reader. The test sanple
was addest @0titbhebideisnd heubatgh 66 tnmhtbuttllbh(spbwzelt&)hm B(manutes at 37°C

tj.cal | 3 standard 37 WO
(meros3)3 33556 Cholit b esto 355s wadibRLKenie spyered vith 0 %

I dl‘%@l(e&‘éﬁd?éﬁﬂ%ﬂ PGB eserumor human serum
et from nai ve dolng 99 l% 2: Speci fic Anti body

Purification by Affini ty Chromatography
n- Sephar ose conj ugate preparation 5 ng of
Mlcemé’?ﬂ‘mg%'f?%s di ssolved in 1 nmL of coupling buffer (0.1

Five- td/hNhIFR1& QitsdinBle T8 & IE}H% rvr\]’gge%lrc]ﬂéegﬁgﬁé{ég%% (Horst Holland).

~ CNBr-sepharose 4B (Amers sci ence
Mice v@nenigacjedwabeutd@ossip bl tha base of tid\iatiGith Heing bfqﬁep@iﬂé di&&ﬂved in

B T Y Ve T o e
the fraﬁﬁérﬂ oit 81699 %Qla'nﬁ Yor’ tﬁ n%lﬂgrll}? ?er 45% andPPII 0§ M and 5

was hed away w th coup he renai ni ng
pg/mogsetrespattactgwengpsjevied. eAlhhxalskemklvdd)a tidost@t ﬁ@sretof\amigbn after 3 and 6

h | f 30 m RT. Th
weeks. ?@p%%swmﬁ@amwwﬁ%%p aRicacibe gfege@fﬁfoﬁ” éPece’fépeaptibody '
by ELIMA H'ﬂoéltl% rAPhd r%ﬁ%\f’ﬁgmp&' 1&&%9!0&@%%5&% are 15 at@c[]%dchgﬂ%

5 sepharose conjugate 'was either used or store

Wlnterland PEBt¢ih x(N almm,t]@QmJM@ 293-aMaFokesultsl s@lTableon of
speci fic anti body Pool ed human sera was dil uted four
times with PBS (I x) containing 0.5 M sodi um chl ori de

]ndzrecﬁﬂﬁzoms%@}%e\ﬁﬁtﬁioﬁjm"ésg Agﬁphar ose conjugate. This
m xture was then stirred gently on a wheel 20 O'N at

Slides ggtedapitle P/ sponezoitesigereidoied huRAHos 20 mimeese figed With tl 60Psanetone at

d at r sed.. .The
1 I A
PBS S%ffetdea¥f§érLﬂﬂ§FC§é%133(§ %@nutéﬁ'vbﬁ@&t&bﬁﬂ WthoPﬁ?MoHﬁgs webdfixed

8.0) then wth mL of TRIS (20
with 109¢e¢etmmect -2056 ol amirviadnd deisd é)z‘lﬁ iabR&d Tt bfproprieté meibody or

serum iibpR broBEte i RS TR G Eotiaiiy By 2604 i b 10 el ot
1ncubatEli WRBRERTEESRoANE) BOTYmiReds at B%Qme%id;ﬁ LRI o ?[h Oer. After

Eor ozoites were dried at or 30 nut es,
WaShanﬁ with PBORF agoet amematise phlyvabmt iifmmheglo@din cwaﬁigetéd vith Alexa

PBS T, drie full nd bloc with 2
for 44 (e Aok e UFALBiried Yo ey F%?Ohsteym_ 1150000) or
anti-huffaR UG $Fc spleb @RS FORRESGFughhd (8idtha) WisQaatd ED0NEEad) 258 Sheubated
50 minutes at RT (sporozoite) or 30 minutes at 37°C (merozoite) in a humid chamber in the
dark. After washings slides are covered with 50 % glycerol, sealed and read using Zeica 200

microscope.

Parasites

The Uganda Palo Alto strain (FUP/C) was cultured in RPMI-1640 supplemented with 0.5%

albumax I (GibcoBRL-Invitrogen). For ADCI assays, blood stages parasite cultures were
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30 with 100% acetone at -20C for 15 mi nutes and dried
O' N at RT. The appropriate anti body or serum
walrdoaneses prepared in PBS | x-2.5% non-fat dryP@i/iB006/002232
were distributed (10 L/well) and incubated 1h at RT
(sporozoite) or 30 mnutes at 37C (nerozoite) in a

synchrénPRdbycdragiietivo Mctdive WarbROINES b it @oIF&%dTaft&‘%ﬁéturatlolﬁ over 24
anti - nouse pol yval ent i mmunogl obulin conjugat ed

h, by flaptatien 98 1A 2¢07 sldr@slatn ROT/A (1906/4002d82 fl uor 488
(Mol ecul ar Probes, Oregon, USA) diluted 1/50 in Evans
bl ue sol ution (1/50000) was added (400L/slide) and
i ncubated 50 m nutes at RT (sporozoite) or 30 minutes

Humangyera7c  (merozoite) in a humid chanber in the dark.
After washings slides are covered with 50 % gl ycerol,

The semdadrne dddtsdirare RdpusiNeng GieieadPIRG) podled Gaedfsity furMc@Bon were

i Hi ti.ons Five- to seven-weeks old femal e CB6F1
collectyf} g ﬁéﬁ@ﬂg@}%%@g&wfﬁaéww PravincRifuing aspssgaerjonal survey in
July l%%ﬂl‘ﬁ?ﬂﬁ ﬂ'a‘i]ﬂxe.%\?t)trf? g)? thd %ML@Q%&U&J p?&e&&lgl%gp %@@E%luéﬁo&ﬂqec‘[

pept i
MVEBRB}t seppéfed tgllfﬁé Unfté@@taﬂeQAlg'@ﬁﬂy%f E’l@erha%i%?lnge\Fe% rhdH The area
( %\I?)td{)?ferent pepti des or 10 the fragnents of p @g}‘
is highlyresidéroic fbhmafarlaglﬁhhwa}scleefralﬁfe%ﬂ%@%ﬁaﬁl@@h&@ﬂonﬂiﬁe BNQ}
respectively were injected. Ani
Medlcaﬁ &g?g\rrf%dgg“lm oBimifse BB wat | @hbw%réwr@uaﬁ i tubes
taind@ekPTATEN days after each boost, mce were bled to
conl assess the presence of specific ant| body by ELISA If
The seqaowire oltecteB AT thesviPagefdiGraddryriocuel ot cantal ModiiPsatadie

Burkini_angéfa geltg/e%g %g 5}%%5(9 1 : g}ort}gv@él thee[ (@?ﬂgle(gl/llalggcﬁﬁlggy,(lh%geuprgvmce of
’
Oubntécﬂgg't 1;1%06111151’[@8 cﬁé%%tr@gg%ﬁiag&\?\g? gl 'és%a&?%]?,s‘lgv 6{? 3218/ season
from Nowerabeso Mdyead awhing sd:864/frameluaa e @ttobéerMa])afrla]iliﬁalnlsmlsmog is very
. j washed in PBS-T, dried carefu an
high g A ERPo2 0 AR TfeasqaB Tt Flegamee a5 Shtqined from

3 |
e RN MR8, 0 A T 1 B PP e
caretakgrsghapaiing veDoNs alooRFamles warrnrolipeted thexignd clb@s:ls/ecﬁbnal survey
. erum diiﬂutlons ( epar ed |n PBS | x-2.5% non-fat dry
during ﬁielrﬁaa & GESPRSSIR 6eFOP 2698 wel 1) and i ncubated 1 h
"
Sera wétk ﬁ?&%&?ﬁ?ﬁ%ﬁ%ﬁ%@@ﬁ%lﬂgﬁ# E)g zhﬁé?%&gg@fﬁ{cﬂgcggéa@ altlt
human arrfvrmameem,oiwmgla@md)ss iseationalgueiay chftied @ ﬁgmt%majry o May
(Mpl ecul ar Probes, . Oregon

2002 i foipen of avaise wa%ﬁ%dotryabﬁ Giolqrth So bbb Capsel,
COLCIENCGTARUTRN arkg 21 frfés 95391121];1 mgﬁ -gf:b(g‘tg'p ]gzg:%fg u;(nscfngr}a\)zv

was added (400L/sli Rcubat e utes
malarla( Etmcrad) zbaltaaée ordr3@ bidodtons h&haﬁ?@uﬁﬁ&@@@lobﬁinddrfrcan the
Instltutlonal Igewehvs1 E[c)) rd ofjbmvermdad del Valle. Blood was taken by venipuncture into
tubes containing EDTA and sera fractionated and stored frozen until use.
The pool of immune African globulins (PIAG) was prepared from immune individuals living
in endemic areas and negative control IgG (N-IgG) was obtained from a pool of more than
1000 French adult donors with no history of malaria. Briefly, the IgG fractions from both
positive and negative controls were purified using a size exclusion Trisacryl GFO5M (Pall

BioSepra) column followed by an ionic exchange DEAE Ceramic HyperD F column (Pall
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dark. After washings slides are covered wth 50 %
gl ycerol, sealed and read using Zeica 200 m croscope.
WQ@0Pae@e0 t es The Uganda Pal o Alto strain ( FUPPC)/IRIAE6/002232
cultured in RPM -1640 supplenmented with 0.5% al bumax
. | (G bcoBRL-Invitrogen). For ADCl assays, bl ood stages
i0Seppr Bumificel IgG! wate etfenWRteBsisoly \WRIARA ALARQ TR0 °
BCT/ 1 B2006/ 002232 synchr oni z%zg b$ St T eas G Kept at 4°C unt
US€.  successive sorbitol treatment followed, after
maturation over 24 h, by floatation on 1 % porcine
skin gelatin type A (Sigma-Aldrich). Human Sera The
P %(jrom ults from Papua New Guinea (PNG) pool ed
'epa’?’(ﬁ” P ﬂ;d’rz‘?’chlfté‘fl on were 5 collected in the
Mapri k district of the East Sepik Province, during a
Blood raprpsytes EiN) ovead pepared yronmeytdnbleyesik39Rplak bbiathet! |Tﬁ)m healthy blood

donors E{}@]I no a;?regllg?u%}lg}]o& If\)/? 1@%&&?8@%&2@}%%‘@ ?}fgyoi)%gg @rﬁch)d Peripheral

blood nﬁi@h@cﬂeaﬁ%@ﬂ@%ﬁl\@@) {V@k%ﬂ%ﬁﬂe@ RilF; égﬁvd%k%whé] r%ﬁtg)(J I;Ii,eg,ﬁlc‘%chgen)

ar ea endeni c arl a
and washed wEEa% V\m;l Mg a|fn®d R SEmbtifferc®N@ith Merlinslel HRPFSA6dh from

k b
v e T ks b L5l v
culture iptutdsh@ PP, ISvaser1ald) Goau rlglﬁ%lehlofvﬁ\'f %&%éé Qel%ﬁgdoggm nor??f] 2 r 2 h at

. | at eau, Burki na”Faso et ween
37°C, ip ﬁéluga@ljf £d|SYO08y alttnol‘.gnhal;e Mort Hen@00y bhie «dherent cells obtained in
Qubr |ten The cli s characteristic of areas of

this magy oraﬁvgé %ﬁwﬁ%{ﬁnatgﬁ LtP{ theghgr-greaisn esterpgsmio ermophtyt cetate
esteraselM8Yerd A 1@ idh3 DN $§aS 0hf 11091611 é\gﬂee tetsf%d ﬁfo? he rADHP sgg%shand only

transm ssion is very 15 e ralny
ﬂxﬂe“@h@HﬁHEMeUMbﬂ@eaﬁbmaMHeThdlam&mgal clearance mas
obtained from the Mnistry of Health, Burkina Faso.
After obtaining inforned consent fron1parents and
car et akers, heparine venous bl ood sanples were
Examplg g | ect ed durlng a cross-sectional survey during the
mal aria | ow transm ssi on season 1998. Sera were
Results col | ected in Buenaventura the main port on the
Col ombi an Pacific Coast after 20 hunan informed

The scree@idg@the PAichbBe %sﬁig Qc;tgleﬁ@ec;\%mbﬁﬁg iﬁﬁ&f ¥ev%1%l ed18$ gc%ltalmng

from February to FANENS
putativepsy-b¢livet calegpoil t@oﬂyTheh&gExmh vhiihedte BesaR € ’ﬂw@@é’t@@ﬂlk and in
AS. Th ar etg has unestabl e transm ssi on of

the tranSSBP’iﬁ’H}ﬁl\‘%ﬂbéFeﬁéP ﬂﬂlghwt\?asled %al %prea hawg bepaplected for

Sumequf)%?ﬁ?%%%@fn E}%%gtrﬂw ‘?%hg&tg tE:Hlij‘lt(él ona | é’?ﬁ %]gaa%f‘ﬂ& e in the

hteraturuﬁarermoaaﬂlom eVall 202, Boodudh\epsl, n@dggrA VicMROhRURGILER if
th ? 25 tubes. contai ni ng. EDTA and sefa fractionated
ese moa{ﬁcal SStaLG BRgSt &@ﬁ eparopytigsssage. The combined analysis/assessment

identified 152 coiled-coil regions. Ninety-five coiled-coil segments, 30-70 amino acids long
with the highest coiled-coil score, present either in the same protein or in different ones were
selected. Most of the selected antigens were recognized at various degrees (5-93%) by a panel
of sera from donors living in endemic areas (Table 2).

Thus, 71 new proteins were identified with length varying from 200 to 10,000 amino acids.
Affinity chromatography purified antibodies specific for a number of peptides were also
obtained from a pool of sera from adult donors living in Tanzania (Table 2). These antibodies

are staining infected red blood cells (Fig. 1, Table 3). In addition, one of these proteins
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The pool of immune African globulins (PIAG was
prepared fromimune individuals living in endemc
war@as2@ea negative control 1gG (N1gG was obp&l/m2d06/002232
froma pool of nore than 1000 French adult donors
with no history of malaria. Briefly, the 1gG fractions
(PF14_D08IM etdhemRARY byniBestRE aRE B3l 6r &%Enﬁt%ﬁn‘@l§A aislggf fTable

purified using a size exclusion Trisacryl G-05M
2). Thigo i piosgin &) reeegniaed by 918 ORdotadubiseiading BeﬂﬂimaF@e aREAE

S TR T4 R e R A it
this pro®eih §B§é1¥@bééncﬂs%cya¥é’djwﬁﬂ @fo”ﬂ&ttloﬁ?ﬂwf ardfiall %Hitldsr@% ‘ﬁ%@ Pebfides

use. Preparation of human bl ood ronocytes
are alsqmnnm}qgemc ivdiceverdespprifip sare dref pmm‘m/lhaﬂmé? @bk BaMphedonal

d fro heal bl oo wi th no previous
antlbocﬁefssi’vhi'cg 2% P%F‘éﬁl{l aﬁ‘gﬁeﬁfﬁ lagQ lﬁﬁ Ban k, Paris,
France). Peripheral bl ood m)nonucl ear cells (PBM)

were separated on Ficoll density gradients (J Prep,
Techgen) and vvashed i n Tabke 3and l\/g2+ free HBSS

bu HEPES (bot h f _
Ifhﬁem't?punfi‘a“a Rl sp W?ﬁ “Wf ff*rﬂ’é'?%g??f Ezgsﬂzggggggﬁ;i“‘“g

%ﬂ% n t eog

(+/-), po h n ate s aoes was%m egificity, of the st

Resultsag eégess ﬁﬂ t1 Irde palttlall 11 § % Ieeér%e&ga Seiming
I ncubat i on bsetieh” ~p

at nosphere I\/hre than 90% of the adherent cells

obtained in his manner were MN as estimated by the
non- speci fic edfkusingaifisity pyrifiesh Abtntyd netwbt at e
i formeach

1_donor were

t, rior assays and only ' t hose without
SEQﬁlﬁe PRI bi gl? V%% ect wer e Mff€ed in pLLiRijign omlgte schizonts

Exanpl e 3: R"%‘dlgﬁo OlTegO The sgc?]%n 1 ng usglltgr&%rpgtggsﬁagg%eg/mL

usi ng seguence pro es i dent seve

s (PEENER) NI NG putari ve ;a- helical coffed corf Tegrons:
The regi ons which are present in the proteone and in

9 (PFR44cy anscri pf one dat:abases and have the hi ghest.
coiled coil scores have been|sel ected for subsequent

11 (pF9t45de synt hesis. Through proteone and transcript one
data available in the 25 literature (Betts, 2002,

12 (B Bps et al , 2002, +Bozdech|et at, 2003) Applicants
have assessed|if these nolecules are |present in the

13 @BfiHFocytic $tage. The conblned ‘anal yjsi s/ assessment

d- 152 coiled-coil regions. Nilnety-five
14 (%F&O?‘EEP coil segment s+/‘30- 70 ami né™aci ds | 6ng with the
T PRI or i nldi1erent oneswere e
86 (PF11_0207) + + +-
102 (PFL1605w) + + +/-
99 (PFLO770w) + + +/-
68 (MALG6P1.147) + + +-
65 (PFL0250w) + + +/-
134 (PFC0760c) + + +-
59 (MAL13P1.304) + + -
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sel ected. Mpst of the selected antigens were
recogni zed at various degrees (5-93% by a panel 30 of
W@ e00d/0eeseim donors living in endem c areas (TabP&r/B§2006/002232
Thus, 71 new proteins were identified with | ength
varying from 200 to 10,000 am no acids. Affinity

110¢tRo®watspgr aphy purifidsed anti bodies spefific Tor @&
nunber of peptides were al so| obtained froma pool of

78 BE#0a1SW) om adulit donorss living i n #anzahia (Tablew2).
These antibodiles are staining i nfected red bl ood

I35¢ALE1(BIi g. 1| Table *3). In addit+on, pne of these
proteins 41 WD 2007/020520 PCT/ 1 B2006/ 002232 (PFl14

136 (R580Y08xs cheni cal | y 'synt hesi|zed and tested for -

recognition im ELISA assays (Table 2)| This novel
Bsﬁ?g?gﬁﬂ)is regogni zed by 78-100%bf adult sera ftom

BurkinaFaso—and Tanzania - Affinityv purified
1 » . T TAAOOT UATTOY .I CATTZCATT O ) T\ T : T NP 4 =
46§?FP%@§|es recognlze'bara5|te i nfected red bl ood"
151§§Ebﬁm H—addit-on——thi-s—protein—has—plso-been

OCIQted W ih protection in Tanzani ap chi |l drer?

These Peptides 5 are—atso—+mmhoegene—+n—ni-ce—and

specific sera are positive in | FAT (Table 7).

Monocl onal anti bodi es, which are positive in |FAT,
ADCI iWBiRy @sg® 1sol ated. Table 3 10 The i munof | uorescence

anti boby test (IFAT) was done on different stages of

rasit.esl ke cycle usi ffinit rifie
To Weutele? ?%oé’?%%x@ paci PIIFF #ﬁ‘-‘é{lﬁ%ﬁg o‘fee?fv@@%?kgegdgod@ﬁ’g Ples.
Results are expressed as weak positive (+/-), positive
asynchiopgus nagasite culig g ahQ$ ¢ pargritanip and 4 Ab henatoetita Géatlsweese then
done to assess the specificity of the staining.
supplermaded wih tastorooptrebAbulamithe rhalbiolunadjusted 1ol GONhividiH dudtre
(-) and partial inhibition (+/-) observed. 15 | FAT

mediuny SAfeeg 48 hf dndi 723h, BY L bF it S e@umlPaPidied RFQch Bell and after 96 h
(proteins) Early/ring Late Inhibition on late

' ' Lzon sing. the peptides
the ADEF AR R sto i ARAR 80 RN Rk RERL mitEhcopy on
. PEB0145¢c) + + +/- 1 PFB0145c) + + +/- 13 (PFB0O145c)
Glemsas_sta_'l_ne smeq l(yﬁpé@‘?%%éoi)pb: rqu’l blogd cejls. Y onseelpantdpyly (Ab) tested,
. +/- 86(PFI 10207) + + 102 § PFL1605w) + + +/-
duplicate wells included the following controls 1) non-specific monocytic inhibition, both MN

+ parasite, and MN + N-IgG + parasites and 2) direct inhibition by control or test IgG, both N-
IgG + parasites, and test Abs + parasites. PIAG and N-IgG were used at a final concentration
of 1 mg/ml and as positive and negative controls respectively. Immunopurified test Abs were
used at 15pg/ml. The specific growth inhibitory index (SGI) which considers the parasite
growth inhibition due to the effect of test Abs cooperating with MN was calculated as follows:
SGI=100 X [1 - (% parasitemia with MN and test Abs / % parasitemia test Abs)/ (%

parasitemia with MN and N-IgG / % parasitemia N-IgG)].
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99 (PFLO770wW) + + +/- 68 (MAL6P 1.147) + + +/- 65
(PFLO250wW) + + +/- 134 (PFC0O760c) + + +/ - 59

W@ MAz03B20 304) + + - 42 WD 2007/ 020520 PCT/IB2006/002232
PCT/ 1 B2006/ 002232 110 (PF08_0048) + + +/ 78
(PFB0315w) + + +/- 135 (MAL8P1.12) + + -
136( PFO7_0086) + + - 138'!%@5 345W) + + + 146
(PFD0520c) + + + 151 (P % c) + + +/- ADO in vitro

ADCl e %ﬁr@%ts tﬂe 1‘@'&1 a%e 8(81@559& st ch’l FOWT nl? Hl yllngex The ositive control
(8GI = &)‘B/Cj ugela gth actl n@ﬁ éﬁid %II% which was
prevmu%ﬁﬁ]'t &mf%“ Me%xo@etctlcg Harﬂﬁ @ﬁlt&%ﬁhﬂmﬁl@ atx nt °(x8 a -9 means that
the anti 3@ TRURGEA doainWeEA B NEG&Ie NGy GHPP| SMENt ed W T h test ™

control Abs and the total volune adjusted to 100 I

with culture nedium After 48 h and 72 h, 50 pl of
cul t ur eApadtyPuMaed AdGBddle® each vvelg(;p(rq,)after 96 h
t he ADCI assay was stopped and the final parasitem a
was determ ned &/ ght—mrcrygscopy on OG' emsa stal ned
snear|s by countlng ? 50,000 ned bl ood cells. For gach
anti body-(Ab) tested, 10 dupllicate wells included|the
fol | dgw ng cont r ot-§ 1) non-specific noné@ytic
inhiition, both MN + parasijte, and MN + N-1gG +
parasites and 2 11dixrect inhibition byytesmdd ol or fest
I gG (both N IgG+ parasites, and test Abs +
par asites.—PHAG NtgGwerne—used—at frad
concentration 51 ng/ M and as posit?@e and negative
contrlolLs rpqppm‘n/pl y lmungpurified test Abhs were
used |at 15g/ m . odHe specific|growth inAbbitory index
(SA )| which considers the parjasite 15 growh
i nhibition due t,o1the effect [of test Apg cooperat] ng
wi th |MN was caIcuIated asfollovvs SGI :100X[1-
(% parasttemawihvMN—and—tes pat-astt a
test |[Abs) / (% Yatasiteni a Wlth I\/N an(ﬁyN-IgG 0)
parasitemia N1gG@]. 43 WO 2007/ 020520

PCT/ 1|B2006/ 00228402 Tabl e 4 Not tested
o-99 0
o-68 0
o-41 Not tested

a-110 83
o-78 0
a-135 0
a-136 Not tested
o-138 0
o-146 70
a-151 0
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ADClI experinments, the results are expressed as the
Specific Gowmh Inhibitory Index (S@). The positive
weoemrnzis20 (SA = 100% used is the 1gG fracti oPCT/IB2006/002232
purified froma pool of hyperinmmune African adults
sera which was previously found to confer passive
protection when transferred to non-i nmune patients.
a-8, a -9, ... nmeans that 5 the antibody is directed
inst SEQID N8 or N9 respectively. Affinity
Exempfaft 1204~ Ant i bodi es. SG (%9 a-80 a9 60 a-11/12 Not
t est eg a-13 37 a-14 46 a-27 127 a-86 -0 a-102 Not
> Constrycliongf corgbiggtion anfigggicpertided1 Not tested a-110 83
a-78 0 a-135 0 a-136 Not tested a-138 0 a-146 70

A comBldhith gl PERleR Som o bt TPt i 12 oo D Cable
was codimeiiynanilesizad héiﬁgﬂie@mlkﬂl@s@?@ragaasﬁé Agﬁliéa%bgis&inp Synlthesizer

different peptide conbination (Table) "was co-linedrly
431 A. Jprvpisiosagtiansifimgotahbgemimpeptidesritstivigual ndtigdnic peppidesdere

: [ e nthesi ze 431 A. .Ta gvqid.formation of
0. tinked B AHREDRADRSSA e o o g SRR B oo
(PEG Wed3e0 1MQ; NoR&BidcdndMertih) Ak @fdi s indge faple. €xanpl e the
i mmunol ogi cal silent |inker poly-ethylen-glycol (PEG

01-63-0141; NovaBi ocheni Merck) as indicated in the
t abl e.
Table 5

Peptide | SEQ ID Protein Sequence
NO

KKRNVEEELHSLRKNYNIINEEIEEIT(PEG)
LR162 154 MAL6P1.37(PEG)PFB0145c(PEG)PF14_0089 TISSLSNKIVNYESKIEELEKELKEVK(PEG)
NITNINKNIENIKNDMSNLNNMNDSNQ

VNNLDSTVNYMNSTGNNINNIPEG)
KKRNVEEELHSLRKNYNIINEEIEEIT(PEG)
LR1G2A 155 PFAO170c(PEGIMALEP1.37(PEG) TISSLSNKIVNYESKIEELEKELKEVK(PEG)
PFBO1450(PEG)PF14_0089 NITNINKNIENIKNDMSNLNNMNDSNQ

EKLKKYNNEISSLKKELDILNEKMGKCT(PEG)
LR179 156 MAL13P1.304(PEG) PF08_0048 GGLKNSNHNLNNIEMKYNTLNNNMNSINK

LDENEDNIKKMKSKIDDMEKEIKYR{PEG)
LR179A 157 PFBO145¢(PEG)MAL13P1.304(PEG) PF08_0048 | EKLKKYNNEISSLKKELDILNEKMGKCT(PEG)
GGLKNSNHNLNNIEMKYNTLNNNMNSINK

TKKLNKELSEGNKELEKLEKNIKELEETNNTLENDIKV(PEG)
LR181 158 PFD0520c(PEG)PF08_0048{PEG)MALEP1.37 EKLKKYNNEISSLKKELDILNEKMGKCT(PEG)
KKRNVEEELHSLRKNYNIINEEIEEIT

15
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Table 5 Peptide SEQ I D Protein Sequence No
KKRNVEEELHSLRKNYNI | NEEI EEI T(PEG) LR162 154
w0/2106081053% ( PEG) PFB0145c( PEG) PF14_0089 PCT/IB2006/002232

TI SSLSNKI VNYESKI EELEKELKEVK( PEG)
NI TNI NKNI ENI' KNDVSNL NNIVNDSNQ
VNNLDSTVNYMNSTGNNI NNI ( PEG)
KKRNVEEELHSLRKNYNI | NEEI EEI T(PEG LR162A 155
PFA0170c( PEG) MAL6P1. 37( PE@ple 6
TI SSLSNKI VNYESKI EELEKELKEVK( PEG)
PFB0145c( PEG) PF14_0089 N TNI NKNI ENI KNDIVSNL NNIVNDSNQ

. EKLKKYNNEI SSLKKELDI | NEKMSKCT (5 PEG} LR179 156

AmlbOdyl\}ﬁfﬁ?ifgﬁsla_gnghthpgﬁgjldeppf)gabtyowgmg 7 adult sera from Burkina Faso, 42 adult sera from

. NL NNI YNTLNNNWNSI NK
Tanzamat%ﬁg%mpﬁ @%@K%sw§ﬁfeﬁﬁ§?ssedlfﬂo7(§%ueﬁsn7ean negative control + 3SD),
ratio (0130&5%35 BORERMALAIR :!md%% ' egp 8_0048
EKLKKYNNEI LKKELDI'LN
GGELKNSNHNLNNI EMKYNTLNNNWNSI NK
[KKLNKEL SEGNKEL EKL EKNI KELEETNNTLENDI KV( PEG) LR 181

Peptide | 5 SERMDO b 206K REG)REAS 0048 (REmAMHOP . 3 Colombra sorm
FKLKKYNNEI SSIKKEL DidahNEKMEKET( PEG

KKRNVEEEL Hal RRAONI PREEI EE1L T Ratin  4Nean®D N0 0P QRA0 Mean OD

PCT/ 1 B2006/,002232 bl e.6 i bod espopnses agai nst
LR162 { he 1plept es o%g'l'zac)bzl-gg S%asi %137 a lﬁg[ se$4a fro 0.293
Burkina Faso, 42 |adult sera from 5 Tangzani al and 39
adult sera from Col onbhi a. Result$ are expressed as |%
LR162A( valieee >| mEan eqdti’Ve Edntirof® +|38BJ5 | r&@ip (5D expo.369
nmean OD negative control) and pot determ ned (nd).
Peptide SEQ ID Burkina Fasg sera|Tanzanj a sera
Col onbi a| sera Man Ratio (D % Rati o Mejan % Rat’i|o
LR179 MeanssOD | L6R16257154.381 {493 0./ 238 88 21s870. 168 54 48 0./298125
LR162A 1b5 97 95|0.477 93 76 0.3p5 72 51 0.369 LR179
156 68 5/ 0.823 13 480. 187 26 15 0125 tR79A 157 78
LR179AD7 Q5423| 83 6870 3uz3 85864 |0.6341 0317 | 85 64 0.241

LR181 158 73 68 | 0.702 68 58 0.391 15 10 0.324

Immunization of CBF1 mice with one antigenic peptide of an antigenic cocktail composition

The immunofluorescence antiboby test (IFAT) was done on different stages of the parasite life
cycle using affinity purified antibodies specific for the different peptides and antigenic

cocktail compositions. Results are expressed as weak positive (+/-), positive (+).
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LR181 158 73 68 0.702 68 58 0.391 15 10 0. 324

| nmuni zati on of CBFI
W@Rooa02@2d | geni ¢ cockt ai

composi tion

mce with one antigenic peptide
10 The PCT/IB2006/002232

i mmunof | uorescence anti boby test (IFAT) was done on

di fferent stages of the parasite life

cycl e using

affinity purified anti boqiagg specific for the
di fferent peptides and antigenic

conposi ti ons.

cockt ai |
Results are expressed as weak positive

(+1-), positive (+). 15 20 46 WO 2007/ 020520
PCT/ 1 B2006/ 002232 |Tabl e 7 Mouse | mmuni zati on TFAT
maxiViouse ishfuhiZa@ion i body P f al ci panwiam Earl y/ring
Mid/late titres No trophozoites trophozoites
Spor ozol t eplxZhffU0 - /- - L 7900 - + 2100
;J.sgggw@_ lé)ﬁ’o gg.gjg%%m:"mf/ 34 1%%1@4%09 Mg >
3 90&,- |+ e_és_ 2900 - - + 2| &6fhooites 1 trdpho2dhD0
37 2700 nd Sporozoites

1 218700 - +/- N

1 72900 - ¥ T

2 100 - + +

3 900 - + +

35 24300 - +/- -

27 24300 - + ¥

38 218700 - - +-

4 72900 - R -

34 100 - - -

16 100 - - -

33 900 - - -

38 72900 - . +

2 100 - - .

14 24300 nd B -

37 2700 nd - -

35 900 nd - +

27 24300 nd - +

4 2700 nd - +-

34 24300 nd - +/-

24 24300 nd - +

37 900 nd - +-

133 218700 nd - +
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35 900 nd - + 27 24300 nd - + 4 2700 nd - +/- 34
24300 nd - +/- 24 24300 nd - + 37 900 nd - +/- 133
wQ21i@70050@ - + 47 WO 2007/ 020520 PCT/ 1 B2006/ ORPQR/BE2006/002232

Exanpl e 5: Bio-informatics Screening 5 The Pl asnodi um

fal ci parum 3D7 genone was used for the bioinformatics

anal ysis (Gardner, 2002). Software naned pftools and
Exampleaiit ai ni ng progranms for sensitive generalized sequence

profiles (Bucher et al., 1996) was used to search for

Bn»yy&ﬂgu@pg@gwgngelical coiled coil regions. The coiled
coil profiles were constructed using an alignnent of

e IR S LSRRI R AR o co e,
2002). befpyad nakhld peagahsd (Vhﬁft?ﬁnﬂﬂ? ggo%é}’ﬁ% E&%eﬂﬂﬁ)eﬁgg%ﬁra%%agsequence

coiled coil regions selec I's appr

profilesyBygher ebalt, d 9@y washesed Bt seBrabriogthashorT hehetiedleotletlcoil regions.
.a-hel.i ¢ coiled coil containing proteins were further
The o B et Rt opaito B h e H BBl o i deacpnoes
corresp&itEROT0 tRE kRYwi 86iRA dohGediBh | AW ; 3
pi deiri?tji fication olf pot g%t}lla sP%ﬁg{S%%{é%@%%ut ﬁ}%“fe heptad
repeats werqised mihpamlysisoThe peided dokl, reGognsldtedldy this approach were also

htt p- . cbs. dt u. dk/ ' / Si gnal P/'),
EMBdbY?gﬂgQ@#%%%%%%Epagningssgézgﬁz (%%PRED :
. . : RE t.m
e s Pl B PRLUE) ST RA AP B o

surface (GptiemaitoGRhnphatied hsusing the following frogrE}ms: _identiﬁcationhc%fm
gp! / gpi _server

Potenﬁa.rl]gfﬁﬁélél{?gﬁ?fﬂ%re(@bgﬁéﬁgér\é;\ghggég-é%?épﬂ%Signalﬁ’i, ed
http://wm&@ld?ﬁdk/_@er(/ﬁ@% 3Rk - gﬁxg%ﬁeglgtﬁg%tzs@%gﬁ}lg E@e %on\gl?%l\/ﬁ’lfaﬁ)

. checked using the pu
http://wivmastsembipt. orgésodirvchrgd THVIRRER fofm hthSarsit el

,..devel o nt of P._ falciparum (ww.PlasnoDB.org). 48
hitp: /iy G S ais e BENE300BrbEBb sThosd ArNBnS . An
http:/meRtel S8P LifivRERLHAS L6

Conprising a 2 Vv lsé}gelf M Bln%qse%grleymes é:"sce:lllceesof the

identified proteins in the asexual erythrocytic stages was also checked using the published data

on the transcriptome and proteome of this stage of development of P. falciparum

(www.PlasmoDB.org).
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5 coil region, characterized in that said antigenic
peptide is selected fromthe group conprising the
wa@pino2@ed d sequences SEQ ID N1 to 132, SEQ | DPqu/BBR006002232

SEQ I D N153 and SEQ ID N159 to SEQ | D N163,
bi ol ogically active fragnents thereof, nolecul ar
chi neras thereof, conbinations thereof and/or
variants thereof. 10 2. The antigenic peptide of claim
1, characterized in that GuAgesbi nation thereof is
selected fromthe group conprising the SEQ ID N 154,
155, 156, 157 and 158. 3. An antigenic cocktail

1. oonmopkhitc @BptRIdeYividg Fd0 MBhdamdi pﬁé(ﬁe§ R&GbEsing at dleast one coiled
conprising at |least 2 antigenic peptides acc cor 1o

coil regipm jcharaqtedgedan thiss said afhgenanpaptidaiscsebotktfain the group compnslng

e amSGTRBSLLG0 GU 3, 909050 95 ot OGRS s

N°159 tzc) %;E@;ﬁg'}?;l?? ]bé%l%gf%ﬂﬂiy Botivafrd %Hen@%ﬁ%rle& Moi‘e@ul&ﬁs %.\}m%%s %ﬂ&eof

ComblﬁﬂﬁénﬂjtbéregfaltdﬁefVan&mtgehwcmfpept| de of claims 1-2 or of
the antigenic cocktail conmposition of clains 3-4 in
the preparation of a vaccine conposition for the

2. Ttk At gehicpplie 8fclhimmy rlﬁaraﬁﬁﬁ@&pﬁlechétrél &nﬁﬁ%h The%g’oqu
A vacci ne conmposition useful to sti ate an

selected &oputhe group campeising the SFQIBAN el 54z 865,156} hsatanndtlsg
conprises the antigenic peptide of clains 1-2 or an

antigenic cocktail conposition of clains 3-4. 30 7.
3. A eﬁaﬁgélﬁ@gd/ck%moﬁﬁk@ftioﬁ%n\/ﬁ tﬁtb% Piarsmg 'e&@?c&rgﬁlsmg at
antigenic peptid clains I- I'gen

least2@r6tgemamept¢dmpg@rdmgmo olfaingd honﬁ 3-4. 49 V\D 2007/ 020520
PCT/ 1 B2006/ 002232 8. The anti body of claim7,
characterized in that it is selected fromthe group

4. gﬁ%ﬂ;tﬁg%gﬁg:gcﬂg? cm;ﬁpgsltl@n 313&31%103 @%al‘%cé[el‘?zeai%gﬂt ﬁ?s %¢gec§e§l from

the groyp chsprlsa:gmamlvmtwm\mh or mxtures thereof. 5 9. A

pur d Iated nucl ei c acid sequence conprising
éééﬁi@ll\gn]tlz Buence encoding an antigenic peptide

11) of SHE@IDNP 197 32,38 dnu)z@} nucl ei ¢ aci d sequence
conpl errentary toi), iii) a degenerated nucleic acid

iii) se &la N5F35, 27,0, 3#i )4, and 37.

5. The use of the antigenic peptide of claims 1-2 or of the antigenic cocktail composition
of claims 3-4 in the preparation of a vaccine composition for the stimulation of an immune

response in a mammal.
6. A vaccine composition useful to stimulate an immune response in a mammal
characterized in that it comprises the antigenic peptide of claims 1-2 or an antigenic cocktail

composition of claims 3-4.

7. An antibody characterized in that it recognizes the antigenic peptide of claims 1-2 or

the antigenic cocktail composition of claims 3-4.
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iv) a nucleic acid sequence capable of hybridizing

under stringent conditions to i), ii) 10 or iii), V)
w@20va0kesee aci d sequence encodi ng a truncati onPOT/IE206/002232

anal og of the antigenic peptide of claiml1l or 2, vi)

and/or a fragment of i), ii), iii), iv) or v) encoding

8. & hblaﬁ’ul@(giy@claYma?C thargctériRd 'ii?fhtat Afis sectedidridin A & rgﬁé‘&cﬁnprlslng
g de of clains | or 2 15 An expression vec

a-8, o- }/13,,. trd3.p- 1489827, cobfe acw@yaw 168, il j d-1&Q ca?®l a-135, a-136,

aJsg’géﬁk%hg%'ﬂHC%ﬁ@%BHEU#FFquuence'Of claim9. 11. A host

conprls d and isolated nucleic acid
sequence of claim9 or an 20 expression vector of
claim10. 12. Use of the vaccine conposition of claim
9. 6* P‘Fftﬁﬁtdi?éldnﬁmiﬁémﬂ@ﬁﬂe agifl sequendt comeising or t he
tre nd/or revention of mal ar.i.a. A
b GhiB R e or AR a6 PdsnE papEs aERER T oRe
11) pr e@ﬁlﬁcﬂélb @&d@%q@n&’@@&hﬁl@me&&% §),tion agai nst
Pl asnodi um speci es, characterized in that it conprises
iii) t hea degsperatstl:nugleici E@E&ﬂeqﬁ%cn of hhe iipr esence of a

sequenge _en odln as e.coiled cojl region
1)1 ok B8 SR s fapp S R it S eides Sipeebadiiongo . i)
salﬁqﬁyquence encodi ng at | east one coiled coil
region, 30 c) synthesizing an antigenic peptide
V) corg @@q&@ﬁ acid gequ@ncdw@cs@ql ergacaant@ianiangog béthatantigasd peptide
one (g g regi on selected in step b), 50 WO
2007702085 61 CT/ | B2006/ 002232 d) contacting the

vi) Sy rﬁﬂﬂlﬁﬁrlazﬁéén@ﬂt b g, rli)Cui? &R} b:19H e\M:&H n%a BRiGHR ?"59{136 fr{léh[l@nt of

at | east one donor fiving in di um-peci es
endéﬁﬁ@“ﬁmeﬁscpaﬂdbefcmaneinralng whet her at |east one
anti body of said serumsanple binds to the

synt hesi zed antigenic peptide. 5 14. The nethod of

10.  @hnalxprebdon ¢EAb B RrisARG ﬂeﬁsttd?@tcoﬂ 8P bulifiePHd 1?51??38 nucleic

by a bioinforinatic tool A diagnostic to

acid seqienes off P4inyd.-t he presence of the anti geni c peptide of
clains 1-2 or 10 an antigenic cocktail conposition of
claims 3-4 in a sanple conprising: i) contacting the

11. a8t @elw&ﬂbrﬁﬁlgadjﬁdrﬂﬁqlén@ idoRREBthciede LBE R GEH Faim 9 or an
peptide of clains 1-
expression vector of claim 10.

12. Use of the vaccine composition of claim 6, in the manufacture of a medicament for the

treatment and/or prevention of malaria.

13. A method of producing an antigenic peptide for the preparation of a vaccine
composition against Plasmodium species, characterized in that it comprises the steps of:

a) identifying the presence of a sequence encoding at least one coiled coil region in the
genome of said Plasmodium species,

b) selecting said sequence encoding at least one coiled coil region,

c) synthesizing an antigenic peptide corresponding to the sequence containing the at least

one coiled coil region selected in step b),
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or to the antigenic cocktail conposition of_ cl ai m 3-4,
and ii) determ ning whether said antibody binds to a
weompozesae of said sanple. 15 16. A di agnosti cPCDT2006002232
deternmning the presence of antibodies to peptide of
claims 1-2 or an antigenic cocktail conposition of

d) comthetmg3helsynthesizs @ ARl @nQFPHISWRE a seounCRAAC ErbMtht ?é%btﬁone
sanpl e With the antigenic peptide of claims 1-2 or the
donor liying wdiasnodive kpegiss cademissireasomdof claim 3-4, and i | ]2
ntibodi es bind to a co nent o
O SELEL D Do R AT GR ol it Boli DR G
synthesietliaggenic getike.ai | conmposition of clainms 3-4. 17. A
protein characterized in that it conprises at |east
one antigenic peptide of claiml1l. 18. The protein of

' , terized.in.that it (i.s protein PE140089 .
14 ThEhblorsiths, s i O st phigEBEEy 2 blointormatc
tool. conprising SEQ 1D N 147. 19. A kit conprising the

vacci ne conposition of claim®6, optionally with

reagents and/or instructions for use. 51

15. A diagnostic tool for determining the presence of the antigenic peptide of claims 1-2 or
an antigenic cocktail composition of claims 3-4 in a sample comprising:
i) contacting the sample with an antibody directed to the antigenic peptide of claims 1-2
or to the antigenic cocktail composition of claim 3-4, and

ii) determining whether said antibody binds to a component of said sample.

16. A diagnostic tool for determining the presence of antibodies to peptide of claims 1-2 or
an antigenic cocktail composition of claims 3-4 in a sample comprising:
i) contacting said sample with the antigenic peptide of claims 1-2 or the antigenic
cocktail composition of claim 3-4, and
i1) determining whether antibodies bind to a component of said antigenic peptide of

claims 1-2 or to said antigenic cocktail composition of claims 3-4.
7. A protein characterized in that it comprises at least one antigenic peptide of claim 1.

18.  The protein of claim 17, characterized in that it is protein PF 14_0089 comprising SEQ
ID N°38 or protein PFD0520¢ comprising SEQ ID N° 147.

19. A kit comprising the vaccine composition of claim 6, optionally with reagents and/or

instructions for use.
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